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Reproduced by 
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West’s Gas Improvement 

Co. Led. 






Carbonizing Installation of Continuous Vertical Retorts, producing 6 million cubic feet of 
coal gas per day at the Salford Station of the North Western Gas Board. (Architects: 
Harry S. Fairhurst & Son. F.R.1.B.A.). The foundations incorporate 439 West’s Shell Piles. 


<0 STRUCTURE. - 
A West’s Shell Piles 


When considering concrete piles for the 
foundations of any structure, West’s Shell 
Piles may be confidently specified in view 
of their proven reliability and wide appli- 
cation. Varying strata depths present 

no difficulties, as extension of the 
outer shell of the pile during driving is one 
of the basic features of the system. To 
complete the pile, a reinforced concrete 
core is cast in-situ within’the protecting 
outer shell, producing a monolithic 
column ‘‘from stratum to structure.”’ 


WESTS-PILING 


WEST’S PILING & CONSTRUCTION COMPANY LTD. 


HEAD OFFICE: COLUMBIA HOUSE, ALDWYCH, LONDON, W.C.2 
TELEPHONE: HOLBORN 4108 





































THE ENGINEER 


..- FOR PLANT & MACHINER 
OF ALL TYPES, including: 


POWER PLANT 


PROCESS PLANT 


PLASTICS MACHINERY 


MACHINE TOOLS 


CONTRACTORS’ PLANT 


BOILERS OF ALL SIZES 


SHEET METAL MACHINERY 
STEEL OF ANY DESCRIPTION 


including :—Turbo Alternators | )iese] Engi 
Transformers ¢ Steam Engines © \|otor Cont 
Gear and Modern Switchgear. , 


including :— Mixers ¢ Filter Pres.es « Hyd 
Extractors ¢ Crushers and 1isintegreg 
Driers * Ball Mills © Glass ined Veo 
Single, Twin, and Triple Roll Refi ers. 


including :—Presses ¢ Mixers ¢ Pui ps e Rubb 
Mills * Calenders. 


including :— Centre Lathes e 
Turret Lathes ¢ Millers ¢ Shap 
Grinders. 


including :— Cranes e Excavators 
Rollers « Compressors ¢ Con 
Power Winches. 


ipstan 4 
7 @ Slotte 


© Tracto 
ete Mixe 


including :—Cochran e Economic - 
Vertical Cross Tube ¢ Vertical M 
Babcock and Wilcox Watertube. 
including :—Power Presses ¢ Guillo' 
Bending Rolls ¢ Press Brakes. 


Lancashi 
ti-Tuby| 


ines @ Ply 


including :—Steel-Framed Buildings + Tanks 
all sizes ¢ Rails ¢ Railway Track and Accessorid 
Sections ¢ Structural Steelwork ¢ Pipes & Fitting 
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Only 12 inches high, 
the stiilage table gives 
you an area of more 
than 10 square feet. 


DIAMOND MOTORS (WOLVERHAMPTON) 


Seif-contained 
unit contains motor, 
shock-proof automatic 
clutch and reduction 
gear. 


power 


FFICIENC 


_ 


-~----------4 --- 


A few short strokes 
life the loaded platform 
4 inches. A simple 
release valve lets it 
down again. 


This handle controls 
forward and reverse 
drive, steering and 
braking. Little skill 
is needed. 


LTD. Upper Villiers Street, 


Wolverhampton. 


G RAISELEY stillage trucks will carry 20 cwts. a 

time, work all day up inclines, round corners a 
After 8 or 10 mi 
they need re-charging with about 4 units of electricit 
At night they simply pl 
into the charger which automatically switches off wh 


in and out of confined spaces. 
That’s economy for you. 
they are ready for the next day’s work. Delivery 


good at present. 
with your nearest service depot ? 


May we arrange a demonstrati 


For those 
prefer a 
stillage. 
table has 
area of 
square fee 
stands 27 i 
high. 


PEDESTRIAN CONTROLLEL 
ELECTRIC VEHICLE 
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, and die after finish 
Tractofiding showing outline of 
Mixefiited tool steel. 
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‘Build up Press Tools with 


‘anks 
essorid 


rf M-V Atomic Hydrogen 
Welding Equipment 


With the M-V atomic hydrogen welding set, press tools 
cn be made from mild steel with tool steel on the 
working surfaces. 


“ithe M-V atomic hydrogen welder is also outstanding 
ers a 

0 miffor precision welding and for the repair of valuable 
stricit} 
ly pl 
f whg equipment, including arc welding electrodes, and will 


workshop tools. Metrovick make most types of welding 


ivery be glad to advise on their industrial application. 
trati 


Technical literature on the atomic hydrogen welder 
or any other equipment in the M-V range will be 


oe forwarded on request. 
, & 
re. 
has 
of 
e feet 
$27 i 


A Metrovick 50 amp 
Atomic Hydrogen 
Welding Set. 
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OLITAN-VICKERS ELECTRICAL COMPANY LIMITED, TRAFFORD PARK, MANCHESTER, 17. Oy 





Member of A.E.I. group of companies 


2 ENGMa@ Equipment for More Efficient Welding 
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NOTICE TO READERS 

All letters intended for insertion in ‘ The Engineer’ or containing questions should be 
accompanied by the name and address of the writer, not necessarily for publication, 
but as a proof of good faith. No notice whatever can be taken of anonymous 
communications. No undertaking can be given to return drawings or manuscripts; 
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PUBLIC APPOINTMENTS 
UNIVERSITY OF NOTTINGHAM 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


LECTURERS 


en are invited for the following appoint- 


“oO ECT URER IN MECHANICAL ENGI- 
NEERING (Grade I). Salary scale £1100 to £1300. 
A good was = in Engineering ; research 
and industrial expe: 

(ii) LECT URER- IN MECHARECAL. ENGI- 
NEERING (Grade II). Salary scale £550 to £1100. 
A good Honours Degree in Engineering ; practical 
training and/or research experience. 

Initial salary according to qualifications and expe- 
rience, but for Grade II appointment not hi than 
£900. Form of application and conditions of appoint- 
ment may be obtained from 


E7313 


the u 
H. PICK EDURNE, 
Registrar. 





QUEEN MARY COLLEGE 
(UNIVERSITY OF LONDON) 


LECTURESHIP IN MECHANICAL 
ENGINEERING 


Queen Mary College (University of London), Mile 
End Road, E.1, invites applications ions from Universi 
Graduates fora LECTUR ESHIP in MECHANI' 
—— ’ a oe October, 1953. 
Applicants shon! indus! engineering 
experience 2: -e in research. 

i 900-£50-£1150, with 


scale £ 
F.S.5 - a ———— of £50 
f £800, depending 
ca ‘foun ‘(obtainable 
id be returned by March 2nd. 
E7339 


THE 
PUBLIC APPOINTMENTS 


WOOLWICH POLYTECHNIC, 
LONDON, S.E.18. 
Principal : J. S. TAIT, Ph.D., B.Sc., A.R.T.C., 
M.LE.E., A.M.I.Mech.E. 


HEAD OF THE CIVIL AND MECHANICAL 
ENGINEERING DEPARTMENT 


Govern aan, Rote invite applications for the 

of HEA the CIVIL and MECHANICAL 
NGINEERING DEPARTMENT, which is at 
present Grade IV on the Burnham Technical Scale. 
Candidates should have good academic qualifica- 
tions, Ve eed and industrial experience. The Civil 
and Mechanica! Engineering Department prepares 
students for the B.Sc. Engineering ree as Internal 
Students of London University, and the Head should 
be qualified to become a recognised teacher of the 


ENGINEER 


PUBLIC APPOINTMENTS 


AMENDED ADVERTISEMENT 
COUNTY BOROUGH OF BARNSLEY 


WATER DEPARTMENT 


ASSISTANT ENGINEERS 


Applications are invited for the following appoint- 
ments in the office of the Waterworks Engineer and 


() SENIOR ASSISTANT ENGINEER, A.P.T. 


©) ASSISTANT ENGINEER, A.P.T. Grade 
Va/VI, buta mp zs! rte 4 uae candidate may enter 
at the minimum of 

Houses to rent ail be made available to successful 
candidates. 

Candid. tt be Corporate Members of the 





ee The work of the Department incl 
and Higher National Certificates in Mech- 
anical ivil and Production Engineering. 

Salary scale : Grade IV under the Burnham Tech- 
nical Award, viz., £1340 by increments of £25 to 
£1490 per annum (plus London allowance £36 to £48 
Per annum). 

Full particulars of the post and application forms 
may be obtained from the Clerk to the Governors, to 
whom they should be returned not later than the 
28th February, 1953. E7369 


MANCHESTER CORPORATION 
WATERWORKS 





HAWESWATER AQUEDUCT 
ASSISTANT ENGINEERS 


Applications are invited for the undermentioned 
engineering appointments on the temporary staff of 
the Corporation in connection with the supervision, 
&c., of construction of the Haweswater 
Aqueduct :— 

_ ASSISTANT ENGINEERS (Class II). Salary 
in the range vd a p.a., according to quali- 





US INSTITUTE TECHNICAL 
COLLEGE, PRESTON 


BA 


CIVIL AND MECHANICAL ENGINEERING 
LECTURER OR ASSISTANT LECTURER 


LECTURER or naan LECTURER in 
Civil and Mec! ineering. 

Applications are hm for the above Candi- 
dates should a Degree or equivalent quali- 
a and should hoe had Fg practical experi- 

he duties will include classes 
ioctated in the Degree and Higher National Certifi- 
cate Courses. 

Salary will be in accordance with the Burnham 
Scale. 


Forms of ion may be obtained from the 
undersigned, and should be completed and returned 
within two weeks of the appearance of this adver- 


tisement. 
T. M. NAYLOR, 
E7249 Principal. 





CITY OF BIRMINGHAM 
EDUCATION COMMITTEE 


BROOKLYN FARM & GARRETT’S GREEN 
BRANCH TECHNICAL COLLEGES 


APPOINTMENT OF ASSISTANT STAFF 


Applications are invited for appointment to the 
TEACHING STAFFS of the above new Branch 
Technical Colleges, which are expected to open in 
September next. The subjects to be covered include, 
in addition to the normal range of building and engi- 
neering subjects, domestic subjects, bakery and 
catering, electrical installation and radio service, 
sheet metal work and motor body work. The 
appointments will be on the urther 
Education) Scale for Assistants, Grade “‘ A,” £415 
to £670 (men), £370 to £536 (women), or Grade “ a” 
£490 to £765 (men), £437 to £612 (women), with 
additional graduate and training allowances. where 
applicable. In fixing the commencing salary allow- 
ances will be made for teaching and approved 
industrial experience. 

Further details and copies of the application form 
will be ae on receipt of a d and 
foolscap envelope by the undersigned. The form must 
be returned within fourteen days of the appearance of 
this notice. 





E. L. RUSSELL, 
Chief Education Officer. 
Education Department, 
Margaret Street, 
Birmingham, 3. E7343 





MINISTRY OF SUPPLY ~“ 


BRIDGWATER 
ENGINEER 


Ministry of Supply require ENGINEER at Bridg- 
water, to be responsible for control of civil efgineer- 
ing and building works (construction and main- 
tenance, including preparation of drawings, speci- 
fications and estimates). lifications : British of 
British parentage ; recognised engineering appren- 
ticeship ; Corp. Mem., Inst. of Cit Civil Engineers or 
ee qualifications. Salary, within £927-£1218 
p.a. hed, but opportunities 
occur ouketniy for established pensionable posts. 
—Application forms from M.L.N.S., Technical and 
Scientific Register, Almack House, 26, King Street, 
London, S.W.1, quoting Ref. E22/53A. Closing 
date 27th February, 1953. E7307 





and e 
: ASSISTANT "ENGINEERS (Class If). Salary 
in the range of £ = p.a., according to quali- 
fications and expe: 
Assistant Enghacers ( (Class ad will be gear with 
ta’ 
Applications Stating D fe, (2) education and 
ing, (3) pr | qualifications, (4) experience 
in the preparation of plans and construction of water- 
works or other civil engineering works, also in ting 
pad oe class of appointment applied for, must be accom- 
nied by copies of two recent testimonials and 
po mei to the Engineer and Manager, Waterworks 
Offices, Town Hall, Manchester, 2, endorsed “ Appli- 
cation for 
Aqueduct,” so as to be ei by the 23rd ‘February, 
1953. E7309 


HER MAJESTY’S COLONIAL 
SERVICE 

















PUBLIC WORKS DEPARTMENT 
CIVIL ENGINEERS 


Applications are invited for the following posts :— 
Vacancies exist for CIVIL ENGINEERS in various 
branches of the Public Works Department in Nigeria 
for employment on general civil engineering and 
——, projects, oo? and urban water supplies, 


Institution of Civil Engineers. Experience in water- 
works construction and maintenance is essential 
for Post (1) and desirable for Post (2), and Ton ere 


PUBLIC APPOINTMENTs 


AMENDED ADVERTISEMENT 
BRITISH ELECTRICITy AUTHO 


SOUTH-EASTERN DIVISION 


——ee 


LITTLEBROOK POWER STATION (400 
ENGINEERS 


Pe. Agptieations are invited for the following py 


(a) MAINTENANCE ENGINEER. 
Applicants should be Corpora:- 
Institution of Mechanical and/or § 5 
Or possess an Engineering Degr 
experience in the maintenance 
turbine and boiler plant, electrica! ;) 
station auxiliary plant. 
is essential. 
(b), ASSISTANT ENGINEER (°! inning), 


‘lant and al 
Experienc: in st 





will be given in each case to Corporate \ b 
the Institution of Water Engineers. 

The appointment will be subject to (a) the pro- 
visions of the | Government Superannuation 
Acts, for which purpose the successful candidate will 
be required to pass a medical examination ; (b) the 
conditions of service prescribed by the N.J.C. for 
Local Authorities A.P.T.C. Services ; (c) such other 
general conditions of service as may be in force within 
the Corporation from time to time, and (d) one 
month's notice on either side. 

Applications, stating age, present and pation 
appointments, experience, qualifications, &c., a 
giving the names of two referees, should be submitted 
to the Waterworks Engineer and Manager, Town 
Hall, Barnsley, to reach him not later than the 20th 


February, 1953. 
will di lify, and Li must 


vassin 
disclose in t applications whether or not, to their 
knowl , they are related to any member or senior 


officer of the Council. 





A. E. GILFILLAN, 
Town Clerk. 
Town Hall, 


Barnsley, 
February, 1953. E7314 





SUDAN GOVERNMENT 
PUBLIC WORKS DEPARTMENT 


ASSISTANT MECHANICAL 
SUPERINTENDENT (ROADS) 


The Public Works Department requires for service 
in the Sudan an ASSISTANT MECHANICAL 
SUPERINTENDENT (ROADS). Candidates 
should have had at least five years’ “ rience in 
a supervisory capacity, in the handli the under- 
mentioned type of equipment, and be fully conversant 
with field maintenance and repair methods and have 
had two years’ practical workshop experience. They 
should be competent machine tool setters and opera- 
tors, first-class welders and all-round diesel — 
for all types of civil engi ing 
duties consist of supervising in ‘the field 2M og 
maintenance, repairs and operating of heavy up-to- 
date American and other type earthmoving and road 
construction equipment, inclu control of 
mobile workshops and the setting-up of field repairs 
units, capable of coping with major breakdowns 
and the training of local fitter trainees. 

Salary between £E750 and £E1,400, with bonus 
for Short Term Contract for period of 2 years. A 
at a higher salary but without bonus could 








is on p 


ne hl 





for permanent and p with 
gross emoluments in . the range £830 to £1560 per 
annum (including basic salary and expatriation pay), 
or, if on contract terms, in the range £895 to £1719 
= annum. Officers appointed on contract receive 

of contract, a gratuity of 
$35 for each completed period of three months’ 
service, or at the rate of £37 10s. where basic salary 
plus expatriation pay is £1000 per annum or over. 
Point of entry into basic salary scale determined by 
age, experience and war service. Candidates, prefer- 
ably not over 35 years of age, should hold a recog- 
nised University Degree or Diploma cai ig exemp- 
tion from Parts A and B of the A.M.I.C.E, examina- 
tions, or be A.M.L.C.E. 

Full details on application. 

Apply in writing to the Director of Recruitment, 
Colonial , Great Smith Street, London, S.W.1, 
giving briefly "age, qualifications and experience, 

ention the reference number (CDE. 112/ —. 2. 








MINISTRY OF SUPPLY 


DIVISION OF ATOMIC ENERGY 
(PRODUCTION) 


DRAUGHTSMEN 


DRAUGHTSMEN required for atomic energy 
plant design, Mechanical or Chemical Engineering. 
tions : three years’ workshops experience, 

with O.N.C. or suitable SY Gtanalies experience. 
Salary range £351-£597, plus lodging allowance in 
certain circumstances. Novel and interesting work. 
—Particulars from Ministry of Supply, Division of 
(Production), Risley, — 





FURNITURE DEVELOPMENT 
COUNCIL 


RESEARCH ENGINEER 


A RESEARCH ENGINEER is required for 
investigation into the strength and durability of 
furniture. He must possess a Ist or 2nd Class 
Honours Degree in any branch of engineering in a 
British University. A higher salary scale will be 
offered to applicants possessing M.Sc., Ph.D., or an 
equivalent higher degree. No previous experience 
required.—Apply to the Director, Furniture Develop- 
ment Council 11, Adelphi Terrace, W.C.2. E1034 


be arranged. A variable cost of living allowance is 
now payable in the Sudan and is reviewed quarterly. 
No income tax is at present payable in the Sudan. 
Annual Home Leave on a generous scale after initial 
tour of approximately 18 — _Free Passages by 
air both ways. Duty | 
dation—field conditions. — An outfit allowance of 
£ES0 is payable when the contract is signed. 

Further information and application form will be 
sent on receipt of a postcard only addressed to the 
Sudan Agent in London, Sudan House, Cleveland 
Row, London, S.W.1, quoting “ Mech. Supt. 
(Roads) 1809,” and name and address in block 
letters. E7284 








CIVIL SERVICE COMMISSION 


PROFESSIONAL ENGINEERS IN VARIOUS 
GOVERNMENT DEPARTMENTS 


The Civil Service Commissioners invite applica- 
tions for about 150 pensionable posts in a wide 
variety of engineering duties. Applications may be 
accepted up to 30th nano 1953, but an earlier 
closing date may be anno 

Candidates must be under 35 on ist January, 1953, 
with extension for Regular Service in H.M. Forces 
and up to two years for Permanent Civil Service. 
For the Post Office they must be at least 21, for the 
Ministry of Supply and "Ministry of Civil Aviation at 
ant Ss 23, and for all other Departments at least 25 on 


Generally a candidate must possess a University 
in Engineering or be a Corporate Member of 
one of the professional i 
Engineers, Electrical Engineers or Civil Engineers, or 
have passes in, or exemption from, Sections A and B 
of the corresponding Associate _ Membership 
Examinations. E ly tes of high 
professional attainment, but = the specified 
qualifications, may admit For some posts 
Associate Fellowship of the Royal Aeronautical 
—s an Honours Degree in Physics will be 
accepte 
Inclusive salary scale (men in London), £628 (at 
age 25) to £970. Starting salary according to age up 
to £875 at 34. Candidates entering below age 25 will 
start at salaries varying from £429 at age 21 to £549 
at age 24. P of p alaries of next 
higher grades are £970-£1280 and £1331-£1536, 
Somewhat lower for women and in the Provinces. 
Further and application forms from 
Civil Service Commission, Scientific Branch, Trinidad 
House, Old Burlington Street, London, W.1, Te 
No. $85/53. E7326 











for the above positio 
mal technical knowledge and be ‘fame 
operation and maintenance of one o {he follo i 
(i) Turbines and auxiliary plan‘, W. pin’ 
works, cranes and lifting gear and oda 3: at 
(ii) Boilers and ancil lary boiler-house plant: 
ti) Coal and ash handling plant : or 
iv) Electrical plant and instruments, 
and will be responsible for the co 
of the maintenance i connectio 
above sections of pla 
(c) ASSISTANT. ENGINEER 
Appli gg ho should Possess 
pplicants, who show preferabl 
Engineering Degree or similar qua ification vill 
sewered to assist the Station Operation and Effisiey 
pm pony! in the examination of station ‘perform 
the determination of station operation and mui 
of stat policy, ‘it the day for the sea 
of sta’ ing with t to-day wi . 
sedis Aaa y ork relating 
id) ASSISTANT SHIFT CHARGE ENGINEF 
Technical qualifications equivalent to Gr d 
Membership of either the Institution of Me 
or Electrical Engineers. Experience in the ef effic; 
operation of modern high-pressure power plant 
.F. firing, essential. didates should have | 
experience in the administration and contro 
—. P 
B. conditions of service and salar: 
—. _ hting vtiate 
(a) Ceate 5, £1189 per annum, 
(b) Cia M. Grade il, £793 16s. per annum. 
3 Class M, Grade 8, £968 2s. per annum, 
d) Class M, Grade 9, £906 3s. per annum, 
Application on forms obtainable from Sta; 
Superintendent, Littlebrook Power Station, 
Dartford, Kent, should be returned to him by 
later than Monday, 23rd February, 1953, £7377 


‘trol and plang 
a with one of 


(Operation 4 





SUDAN GOVERNMENT 
PUBLIC WORKS DEPARTMENT 


MASTER OPERATORS 


The Public Works Department requires MASTE 
OPERATORS for service in the Sudan. Candid 
should have had at least five years’ experience, 
civil engineering works, of operating, three or mo 
of the undermentioned machines and should be u 
to instructing trainees, capable of sei : 
carrying out minor repairs and adjustments to 
type of equipment 

The duties consist of the operating of the la 
types of American and o' heavy earthmovi 
and road construction equipment, including “¢ 
Highway” trucks, gravel mixing plant, rudd 
tyred power units and scrapers, rock trailers, 
mounted excavators, belt-type power loaders, 
well as the usual type track tractors and equipmen 
Included in the duties will be the training of lo 
operators. 

Salary—£E800 p.a. fixed rate —" bonus 
Short Term Contract for period of 2 years. 
variable Cost of Living Allowance is now pay 
in the Sudan and is reviewed quarterly. No inca 
tax is at present payable in the Sudan. Ann 
Home Leave on a generous scale after initial to 
approximately 18 months. Free passages by 

th ways. Duty Transport provided. Accom 
dation—field conditions. An Outfit Allow 
of ben is > os when contract is signed. 
ormation and application form 
m.. as a receipt of a postcard only addressed 
the Sudan Agent in London, Sudan House, 
land Row, London, S.W.1, quoting “M 
Operator 1823,” and name and address in b 
letters. E 





BRITISH ELECTRICITY AUTHORIF 


CIVIL ENGINEERING BRANCH, 
GENERATION (STATION 
CONSTRUCTION) SUB-DEPARTME 


SENIOR ASSISTANT ENGINEER 


British Electricity Authority, Civil Engine 


=. ee (Station Construction) 
uifes a SENIOR ASSIST 
ER GINEER at eadquarters in London. D 
Eblode critical examination and reporting on 
development of projects, procedure leading to le 
of contracts, and consideration of prices and ¢ 
in respect of power station construction. Candi 
should be Corporate Members of the Inst. Cc. 
have field experience on major civil engineering 
with consulting engineers or contractors in @ 
Britain, preferably including work on power $ 
construction. Knowledge is essential of metho 
construction, administration of works, con 
pontine and procedure, costing and pricing ¢ of § 
and adjustment of claims. Salary N.J.B. 
£1002-£1378 inclusive. 
=: stating present salary, and g 
of qualifications and d expericocs, 0 
Moten Director of Establis! British Elect 
Ho —S Winsley wets as 1, by 2th Februstind 
Quote Reference AE.32 
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The British Commonwealth Scientific 
Conference 


Tue report of the proceedings of the British 
Commonwealth Scientific Conference, which was 
held in Australia a year ago, has been published 
this week (H.M. Stationery Office, price 3s.). 
The conference was attended by thirty-four 
senior scientists from the United Kingdom, 
Canada, Australia, New Zealand, South Africa, 
Pakistan, Ceylon, Southern Rhodesia, and the 
Colonies, together with an observer from the 
U.S.A. In the report now published there are 
recommendations on specific industrial, agricul- 
tural and medical topics, and also some general 
statements on methods ‘of Commonwealth 
collaboration in science, on the application of 
the results of research, and on the national 
organisation of research. About methods of 
collaboration in science, the conference agreed 
that when a laboratory in one country had 
facilities for carrying out work on behalf of 
other Commonwealth countries, such an 
arrangement should be encouraged ; but, in 
general, the conference did not favour the 
setting up of internationally administered 
laboratories. Effective arrangements for the 
formal and informal exchange of information on 
the widest basis and for the easy movement of 
scientists between Commonwealth countries, 
for both long and short visits, were considered 
to be prerequisites for overseas collaboration 
of any kind. Another important section of the 
report is that which deals with the national 
organisation of research. It was emphasised at 
the conference that a national research organisa- 
tion could not develop healthily in isolation 
and that a nation’s scientific effort depended 
primarily on the supply of trained research 
workers from the universities and the existence 
of schools of fundamental research which form 
a country’s scientific capital. On the one hand, 
the report says, national research organisations 
must be closely associated with universities, and, 
on the other hand, in order that their research 
programmes may be closely related to national 
needs and results quickly applied, they must 
work closely with industry, agriculture or 
medicine. The conference considered that the 
first responsibility of a national research organ- 
isation should be to survey those problems, the 
investigation of which could contribute most 
effectively to the welfare, prosperity, or health 
of the people, and thereafter determine research 
priorities. 


Unification of Level Crossing Signals 
in Europe 


EACH year some 3000 accidents occur at level 
crossings in Europe, and at the third session of 
the Economic Commission for Europe Joint 
Working Party on Safety at Level Crossings, 
ways and means were discussed of reducing these 
accidents by bringing about the unification of 
automatic signals at crossings. This problem 
of signal unification is complicated not only by 
the fact that the signals which are used throughout 
Europe vary in character but that in individual 
countries opinions differ as to the effectiveness 
of the particular systems. At this session the 
working party prepared a draft agreement for 
submission to the different governments. This 
draft suggests the adoption at level crossings 
of automatic signals with two flashing red lights 
to indicate a compulsory halt by motorists. 
The party examined with interest an American 
system which uses barriers extending across half 
the road and leaving the other half free for the 
escape of motorists caught on the rails whilst 
crossing. These half-barriers were stated to have 
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noticeably reduced level crossing accidents. It 
was agreed that European countries should, in 
the near future, carry out international tests 
with these half-barriers, with the possibility of 
their installation at certain level crossings in 
the future, if the tests were convincing. 


Night Driving and the Problem of Dazzle 


A GREAT deal of work has been. done by the 
Road Research Laboratory on the difficult 
problems of reducing dazzle and improving the 
range of vision by the light of headlamps. As 
a result of this work, suggestions have now been 
put forward for improving the situation which, 
if adopted, should, in the Laboratory’s opinion, 
make night driving easier and safer than it is 
now, though the final result would still leave 
room for improvement. To improve matters 
still further, radical changes in headlighting may 
have to be accepted, it is stated, perhaps involving 
the use of polarised light in a manner which would 
remove present objections to this system. The 
word “ dazzle ’” is commonly used to mean two 
things. One is the discomfort and annoyance 
caused by the glare of oncoming headlights. The 
other is the shortening of the distance a driver 
can see, and this is the more important factor 
in road safety. It is possible to reduce discomfort 
by lowering the brightness of the beam, but this 
shortens the seeing distance at the same time. 
The Laboratory has therefore come to the con- 
clusion that the brightness used should not be a 
low one, and that measures aimed merely at 
reducing brightness should be discouraged. 
Furthermore, it points out that the most 
important thing at present is to improve the aim 
and maintenance of lamps. The Road Research 
Board has made the following recommendations 
based on the work of the Laboratory :—The 
standard of headlight aiming should be 
improved ; a set of rules in which correct aiming 
is defined should be drawn up. The intensity of 
meeting beams should fall within certain limits, 
thus eliminating both the feeble and the exces- 
sively bright lights. Steps should be taken to 
secure a high degree of conformity with the 
standards of aiming and intensity ; although 
compulsion and penalty are necessary for legal 
enforcement of such standards, easy access to 
suitable apparatus for adjustment and testing, 
and a campaign of education, may be as 
important as compulsion in securing con- 
formity. New headlamps should all have beams 
giving the same distribution of light ; the beam 
given by the double dipping lamps now fitted to 
most new cars might form the basis of a suitable 
specification, and subsequent experience and 
research may be expected to show that some 
improvements can still be made. Attention 
should also be given to the lights on motor 
cycles ; they require similar treatment to car 
lights, but probably need a beam of a slightly 
different pattern. 


Progress in Engineering Training 

THE eighth Manchester Association of Engin- 
eers’ annual lecture was delivered at the Man- 
chester College of Technology on Wednesday 
evening last, by Sir Arthur P. M. Fleming, 
D.Eng., M.I.E.E. The president of the Man- 
chester Association of Engineers, Mr. C. Gordon 
Huntley, was in the chair. Sir Arthur’s subject 
was “A Survey of Progress in Engineering 
Training.” He began his lecture by saying that 
engineering education must be adapted to meet 
the requirements of changing conditions, and 
referred to the great steps which had been made 
during the past four or five years in both national 
and local schemes of industrial training. Sir 
Arthur then proceeded to his survey of the 


practical and theoretical aspects of training in 
the engineering industry, starting with the guild 
system, mentioning the growth of Mechanics 
Institutes, and passing on to the present-day 
training of professional engineers, technicians 
and craftsmen and to training for management. 
Looking to the future of engineering training, 
Sir Arthur said that certain trends were dis- 
cernible. Foremost was the need for increased 
numbers of technical personnel at the highest 
levels—technologists able to apply new scientific 
discovery to industrial purposes. They repre- 
sented the “cutting edge” and, Sir Arthur 
asserted, without them in adequate numbers we 
could not hope to keep our industries in the fore- 
front of world progress. He went on to say that 
a great deal of thought was being given to the 
provision of better facilities for the training of 
higher technologists. At present, Sir Arthur 
observed, facilities were inadequate and so, too, 
were the numbers of young people with the right 
educational background who were coming for- 
ward. The improvements in the national sys- 
tem of general education which were taking place 
would help to remedy that deficiency. Sir 
Arthur suggested, however, that we were a long 
way from achieving the ideal of giving to all our 
young people the best opportunities that their 
inherent talents merited. 


Sir Francis Vernon Thomson 


WE greatly regret to record the death of Sir 
Francis Vernon Thomson, which occurred 
in London on Sunday last, February 8th, 
two days before his seventy-second birthday. 
With his death British shipping has lost a leader 
who was associated with ships and shipping for 
most of his life and whose aid was sought by 
the Government over a long period of years. 
His considerable experience of shipping matters 
was of great value during both world wars, when 
he was active in helping to control British ship- 
ping. From 1918 to 1921 Sir Vernon acted as 
honorary assistant director of the Ship Manage- 
ment Branch of the Ministry of Shipping, and 
during the whole of the second world war was 
Principal Shipping Adviser and Controller of 
Commercial Shipping to the Ministry of War 
Transport. His commercial interests included 
the chairmanship of the King Line, which is 
owned by the Union Castle Line, of which Sir 
Vernon was chairman and managing director, 
and he was also chairman of Bullard King and 
Co., Ltd., and of London and Thames Haven 
Oil Wharves, Ltd. As head of the Union Castle 
Line he was responsible for the large liner build- 
ing programme carried out since the war to 
make good war losses and to bring the com- 
pany’s fleet up to date. He carried out important 
documentary work for the Chamber of Shipping 
over a period of twelve years, and was president 
of the Chamber in 1936-37. In addition, he 
acted as chairman of the Tramp Shipping 
Subsidy Committee, 1935-37, and during the 
same years presided over the Tramp Shipping 
Administrative Committee. Since 1927 he had 
been a member of the committee of Lloyd’s 
Register of Shipping, and in 1931-33 was chair- 
man of the Baltic Mercantile and Shipping 
Exchange. Despite his many commercial com- 
mitments, Sir Vernon found time for other 
interests connected with shipping. He was a 
Member of Council.of King George’s Fund for 
Sailors, an honorary life governor of the Royal 
National Lifeboat Institution, honorary treasurer 
of the Royal Alfred Merchant Seamen’s Society, 
and he also served on the management com- 
mittee of H.M.S. ‘‘ Worcester.”’ For his services 
to shipping he was made a K.B.E. in 1921, a 
Pye in 1946, and was created first baronet 
in 1938. 
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Water Power in the Italian Alps 


No. I 


Most of the electrical power consumed in Italy is generated at hydro-electric power 
stations. The greatest demand for power is in the industrial northern territory and 


the numerous hydro-electric developments in the Alpine streams of Northern Italy 


are reviewed in this article which begins with a discussion of the general character- 


istics of these developments. 


ROM the point of view of the hydraulic 

engineer, the rivers of Northern Italy are 
of exceptional interest. The River Po drains 
the northern plain; the fertility of which is 
maintained by an extensive irrigation system, 
which has been built up over hundreds of 
years. During the last sixty or seventy years, 
however, a new interest has arisen in the 
development of the river catchments above 
the northern plain for the generation of 
hydro-electric power. Some of the earliest 
hydro-electric power stations are to be found 
in the Italian Alps, as well as numerous 
modern developments, many of which are of 
ambitious design and in some respects are 
technically in advance of practice in other 
countries. In fact, the country occupies a 
prominent position in the history of hydro- 
electric engineering, and has always been in 
the forefront with new developments. 

Italy is a mountainous country, with the 
Apennines in the central and southern terri- 
tory, and the Alps stretching around the 
northern borders ; altogether three-quarters 
of the country is mountainous or hilly. The 
population is nearly as large as that of the 
United Kingdom and a large part of it, 
together with most of the Italian industry, is 
situated in the cities of the north. The 
proximity of many Alpine rivers has led to 
the development of an extensive hydro- 
electric industry which serves these northern 
industrial cities and to which many of the 
industries owe their existence. 

Some of the Apeninnes catchments have 
also been developed for power generation 
and, in fact, the northern Apennines rivers 
also serve the same areas as the Alpine 
streams. Further south there has also been 
hydro-electric development, but not to the 
same extent as in the north. An example 
of one of the more important series of hydro- 
electric schemes near Rome was described 
briefly in our issue of September 14, 1951, 
but only the Alpine schemes are considered 
in the present article. 

For Italy as a whole, as pointed out in a 
recent report devoted to international trade in 
electrical power in Europe, published by 
the United Nations Economic Commission 
for Europe,’ 48 per cent of the country’s 
economically available sources of hydro- 
electric power have been developed. 

The accompanying graph, (a) Fig. 1, gives a 
more precise idea of the extent of power con- 
sumption, both thermal and hydro-electric, in 
Italy ; about three-quarters of this power is 
generated in the north and some 69 per cent 
consumed there, the remainder being “ ex- 
ported ”’ to the south. The capacity of 
hydro-electric reservoirs is shown at (5) 
Fig. 1. It will be seen that water power 
has been in extensive use for many 
years ;> Italy to-day has in progress an 
extensive programme of hydro - electric 
construction, but, unlike other countries 
which suffered from the economic con- 
ditions prevailing before the war, a sub- 
stantial amount of constructional work was 
carried out at that time. At the end of 1951 


1 See THe ENGineer, October 3, 1952. 
2 Detailed statistics of Italian generation and consumption are 
given in the annual publications of A.N.I.D.E.L. (Associazione 
Nationale Imprese Distributrici Di Energia Elettrica). 








the total installed capacities of hydro-electric 
and thermal electric power stations were 
765IMW and 1421IMW respectively (the 
latter including geothermal power generated 
in the Lardarello area, totalling 262MW), 
and the corresponding figures for generation 
were 26,354 and 2869 million kWh (20,428 
and 577 million kWh consumed in Northern 
Italy). Of this total (29,223 million kWh), 
about 23,245 million kWh was generated by 
public supply companies or municipal bodies 
and 5978 million kWh 
by industrial firms and 
the railways for their 
own consumption. 
Considerable damage 
was done to Italian 
power stations in the 
latter part of the war, 
and a very extensive 
programme of recon- 
struction and of new 
schemes has been in 
progress since 1945, 
which is reflected in the 
shape of the graphs 
shown in Fig. 1. For 
the first few years after 
the war the shortage 
of power was acute 
and very severe power 
cuts were enforced in 
the winter months. At 


Thermal Electric Power 


Hydro Electric Power 


the present time, how- s3 8 8 
ever, the shortage has vdienitali easton: i. 
been made good and 

the winter demands 


can now be met. In 
this respect the situation‘has been somewhat 
similar to that in France. 

The accompanying map (Fig. 2) shows the 
principal Alpine rivers of Northern Italy, the 
hydro-electric exploitation of which is re- 
viewed in this article. The greater part of the 
area is drained by the Po and its many 
tributaries, but to the east is the River Adige, 


which presents a favourable catchment for © 


power production, and further east still are 
several streams which are being developed by 
the Societa Adriatica di Elettricita. Power 
distribution in Italy is in the hands of private 
companies or in some cases of public and 
municipal bodies, together with some im- 
portant industrial enterprises which generate 
power for their own consumption. The 
principal concerns in the northern provinces 
whose works are described in later sections 
of this article are as follows :— 

Public Supply.—Edison Group; Societa 
Idroelettrica Piemonte; Societa Adriatica 
de Elettricita ; Azienda Elettricita Municipale 
di Milano; Societa Idroelettrica Sarca- 
Molveno. 

Industrial Supply.—Montecatini Group, 
S.M.I.R.R.E.L. (Aluminium Company), 
Falck Iron and Steel Company. 

Generally, each concern has its own 
catchment or section of a catchment, and 
the different areas are fairly well defined. 
The transmission of power is, however, more 
complicated, as power generated by one com- 
pany may have to be transmitted over the 
lines of another, so that the transmission 
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lines have become valuable commercial assets 
There are, of course, various laws cont; olling 


hydro-electric development, of which some 
mention should be made. There are arious 
regulations governing the safety of structures 
and permission for any new project must be 
obtained from the Italian Governmen:. The 
right of development may be bought or sold 
Many of the new schemes have reache.' the 
stage, as in other countries, where de: elop- 
ment is envisaged in terms of an entire 
catchment or a substantial part of a catch. 
ment. Thus many of the projects whic’: are 
under construction and are described i» this 
article form part of a series of works which 
it is intended to carry out for the more or less 
complete utilisation of the catchment con- 
cerned. It should be borne in mind, jow- 
ever, that the price at which electrical power 
is sold is fixed by the Government, and it js 
the view of many of the power companies 
that the price is at present too low to allow 
sufficient funds for embarking upon jew 
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Fig. 1—Italian Electricity Production 


schemes of any magnitude. It is therefore the 
present policy in some cases to complete the 
schemes which are now under construction 
before any further work is undertaken. 
There is another regulation in Italy which 
at first sight seems to hinder the study of one 
of the most intractable of the problems facing 
the hydro-electric engineer—that of the 
sedimentation of reservoirs. According to 
this regulation, any hydro-electric develop- 
ment which is sixty years old becomes the 
property of the Government, unless it is 
superseded by another development. The 
few early schemes which are now approaching 
that age would, of course, be considered 
obsolescent in any case and are generally 
being superseded. However, the life of 
some of the higher Alpine reservoirs is esti- 
mated at about one hundred years, by which 
time they will have completely silted up, with 
the probability of nationalisation after sixty 
years, the life of the reservoir is probably 
long enough for the purposes of the company 
concerned, without worrying about the diffi- 
cult problem of removing the silt. 
HYDROLOGY AND DESIGN 


As in most other European countries 
where hydro-electric construction is prac- 
tised, modern Italian developments have 
distinct characteristics of their own. One 
of the reasons for this is doubtless the particu- 
lar topographical and hydrological con- 
ditions prevailing, but it is also due to the 
methods and traditions in design and con- 
struction which have been evolved as 
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Fig. 2—Rivers of Northern Italy 


experience was gained over the years. 

The first and most striking characteristic is 
that of the design of dams, in particular the 
so-called “cupola” arch dams. Several 
overhung arch dams—such as the Couesque 
dam*—have been built in France in the 
Massif Central and several other such dams 
have been designed by French engineers. 
However, as far as we know these are the 
only cases outside Italy where this advanced 
design has been constructed up to the present. 
The evolution of the “cupola” dam led to 
original design procedures, of which the 
extensive use of structural models is a note- 
worthy example. It is not only the “ cupola ” 
dam that calls for comment, however, as 
there are several structures, such as “‘ hollow,” 
buttress, and true arch dams, some of which 
will be mentioned during the course of this 
article. 

This interesting variety in the design of 
Italian dams is of fairly recent origin. The 
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failure of the Gleno multiple arch dam in 
1924 led to a lack of confidence in all designs 
except the mass gravity dam, in spite of the 
fact that the failure was attributed to the 
plug, closing the deepest part of the stream 
bed, upon which the buttresses of the multiple 
arch structure rested. Thus, between 1925 
and 1935, fifty-five of the eighty dams built 
in Italy were gravity structures. 

* Tue ENGINEER, August 26 and September.9, 1949 





The power stations of recent Italian hydro- 
electric schemes are almost invariably under- 
ground. This method is considered to be 
more economical and has not been adopted 
because of the protection afforded in the 
event of war. Northern Italy, as is well 
known, is very rich in marbles and these 
stones have been used decoratively to very 
good effect in the architecture of the power 
stations, which has developed along pleasant 
lines. The main power station machinery 
generally follows modern, conventional prac- 
tice, much of it being made in Milan and 
some being imported from Switzerland and 
Germany. 

Pumped storage is used fairly frequently. 
The first pumping installation in the 
country was installed in the years 1912-15 
at Viverone, consisting of two 4800 h.p. 
pump sets with a head of 160m, which 
are still functioning. Apart from _ the 
Santa Massenza power station, described 
later on, two of the most powerful pumping 
installations are the 61,000 h.p. pump 
set at Provvidenza power station, and the 
40,000 h.p. pump set in the Ponale power 
station beside Lake Garda. The latter con- 
sists simply of a pump coupled to an existing 
turbo-alternator set, making use of existing 
installations ; a small screw pump supplies 
the main pump intake, which is 6m above the 
lake level.‘ 

The penstocks serving the underground 
power station are, of course, hewn out of the 
rock, and sometimes rely upon it for some of 
their strength ; many of the surge chambers 
are of complicated configuration. Where 
uncovered steel penstocks are used, however, 
the auto-frettage method used so frequently 
for high heads in France is not favoured, 
hoops of steel being shrunk on to strengthen 
the pipes. 

In the western area the conditions are 
very similar to those governing the French 
hydro-electric schemes on the other side of 
the border, and a comparison between the 
two is not without interest. The French 
Alpine schemes in the Isere catchment were 
described in this journal from November 23 
to December 28, 1951, and when com- 
parison is made with French projects it is 
to this article that reference should generally 
be made. These western areas are character- 
ised by a heavy run-off in spring and summer, 





* See “ La Construction en Italie de Turbines Hydrauliques de 
Grande Puissance et de Pompes pour Installations d’Accumula- 
tion.” By Dott. In 
ferenc London, 1950. 
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due to the melting of winter snow, and by a 
relatively light rainfall in the winter months. 
This condition prevails throughout the 
Italian Alps, but in the eastern areas there 
is also a rainy season in the autumn; the 
annual rainfall throughout the area varies 
between about 800 and 2000mm. The 
eastern area is also characterised by the 
prevalence of dolomitic limestones, which 
form very steep and narrow gorges. . 
Examples of these Alpine hydrological 
conditions are shown in Figs. 3 and 4. Fig. 3 
shows a typical run-off curve and the effect 
of storage reservoirs on power production ; 
the second “ peak” of the autumn rainfall 
may be noted. This curve is taken from a 
paper in which the effect ot large reservoirs 
on Italian power production is investigated.® 
Fig..4 shows the annual variation in run-off 
from two rivers, the Adda and the Lys. The 
former has a mean altitude of 1851m above 
sea level, and a catchment of 2598 square 
kilometers, of which glaciers comprise 5-8 per 
cent. By contrast, the corresponding figures 
for the Lys are 3112m, 30 square kilometers 
and 47 per cent. The accentuation of the 
Alpine flow régime in the higher catchment 
gives a good idea of the basic necessity for 
large storage reservoirs in the schemes built 
at high elevations. Fig. 4 is taken from a 
paper® in which the relative value of stored 
and run of river energy is compared, with 
reference to typical load diagrams of the 
Edison Group’s system. The comparative 
costs and production figures for run of river 
systems, reservoirs for daily and weekly 
regulation and seasonal reservoirs are 
examined in this paper, and it is concluded, 
tentatively, that the cost of continuous winter 
energy, obtained largely due to storage, is 
three-and-a-half times the,cost of continuous 
summer energy, or about 1-75 times the 
cost of continuous energy throughout the 
year. The stored energy may have a cost, it 
is stated, of about 2-7 times the cost of con- 
tinuous annual energy ; such energy must 
be developed, however, if the greater part of 
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the resources of a catchment are to be 
utilised. It is also pointed out that the unit 
cost, with reference to volume, of a reservoir 
for daily or weekly regulation, may be several 
times higher than is justified for a seasonal 
reservoir, and an increase in cost, over that of 
an uncontrolled run of river development, of 
11 per cent for daily regulation and 28 per 
cent for weekly regulation, is considered 
justifiable. 

There is one other problem connected with 
hydro-electric reservoirs in Northern Italy. 
As mentioned earlier, the plain of the Po is 
extensively irrigated, and the major demand 
for irrigation water is in the summer. The 
retention of water at high elevations in the 
spring and summer, to fill the seasonal reser- 
voirs of the hydro-electric schemes, has an 


5 “ Les Grands Reservoirs et la Regularisation-de la Production 
Electrique en Italie,” by Dott. Ing. Luigi Selmo (Director S.L.P., 
Fourth World Power Conference, London, 1950). 

*“ Considerations sur les Valeurs Relatives des Differentes 
Qualites d’Energie Hydroelectrique sur le Versant Italien des 
Alpes,” by Dott. Ing. C. Marcello (Chief Engineer, Edison 
Company). 1949 Congress, Union Internationale des Producteurs 
et Distributeurs d’Energie Electrique. 
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adverse effect upon the flow available for 
irrigation. The Italian lakes, which form 
natural storage reservoirs where the rivers 
enter the plain, compensate this effect to 
some extent. In some valleys, however, there 
are no low-level reservoirs for this purpose, 
and some compromise is necessary. Some- 
times a low-level reservoir can be built which 
is useful for both irrigation and power pro- 
duction ;? an example of such a reservoir 
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is that of S. Croce, on the Meschio, one of 
the S.A.D.E. reservoirs. 

In the more detailed review which follows 
it has been thought more logical to describe 
the various schemes according to the com- 
panies to which they belong, rather than 
according to river catchments. The geo- 
graphical position of a catchment may 
always be found, however, by reference to 
Fig. 2. 


( To be continued ) 


The Testing of Concrete Mixers 


By R. H. H. KIRKHAM, B.Sc., Ph.D., A.M.I.C.E.* 
No. I-METHOD OF TEST 
Lack of uniformity in the quality of concrete may lead to local or general structural 


weakness and, in the case of roads, to unevenness in the surface. 


Uniformity is 


therefore a matter of great importance, and considerable attention has been paid 
in recent years to improving methods of controlling the quality of concrete in the 
field. One of the factors affecting the uniformity of concrete which has so far 
received little consideration is that of the concrete mixer itself. It is clearly 
desirable that the mixer should be capable of producing a uniform material, and a 
method of testing the performance of a concrete mixer has therefore been deve- 
loped to enable a critical examination to be made of its efficiency. This method of 


test is described. 


ASSESSMENT OF PERFORMANCE 


N assessing the performance of a concrete 
mixer, previous investigators have con- 
cerned themselves primarily with the quality 
of the concrete produced in relation to the 
rate of output, but one comprehensive series 
of tests included an examination of the power 
required for mixing.’ Generally, the varia- 
tion in quality of the concrete has been 
assessed by the strength of cubes taken at 
different times during mixing or from differ- 
ent parts of the batch as the concrete is being 
discharged. A variant of this technique has 
included, in addition to the variation in 
strength, an assessment of the variations in 
the dispersion of the coarse aggregate in the 
mix.” Recently, a method has been proposed 
for combining the variations of cement con- 
tent, water content, aggregate content and 
cube strength to obtain an “ efficiency num- 
ber” for the mixer. The variation in the 
specific gravity of the mortar contained in the 
concrete has also been used for measuring 
the efficiency of mixing.* 

Methods which rely primarily on the com- 
pressive strength of cubes are open to two 
main criticisms. The method of making and 
testing the cubes introduces extraneous 
variations which may be large enough to 
mask the true variations within the mix,°® 
and the results do not indicate which of the 
constituents are being properly distributed 
in the mass by the mixing operation and which 
are not. 

It was considered that the only valid 
method of estimating the uniformity of the 
concrete, as turned out of the mixer, was to 
take a number of samples from the discharge 
chute and to break each sample down to 
determine the actual proportions of the four 
constituents—cement, water, fine aggregate 
and coarse aggregate. A method of analysing 
the freshly-mixed concrete was therefore 
developed® and used to study the degree of 
uniformity in quality and the rate of output 
as determined by the shortest mixing time 
necessary to achieve that uniformity. 


METHOD OF ANALYSING THE 
CONCRETE 


To analyse the fresh concrete the sample 
was weighed in air and in water and was then 
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thoroughly washed through two screens to 
remove the cement; the clean aggregate 
recovered was then weighed in water and the 
proportions of the sample calculated from a 
knowledge of the specific gravities of the 
aggregates and cement. The accuracy of the 
test and the time required depend upon the 
equipment and the care taken by the operator, 
and it was found necessary to develop special 
apparatus and to standardise the procedure. 

The Apparatus.—The apparatus evolved 
is shown in Fig. 1. It comprises: (1) A 


Subsidiary Water Tank Counterpoise for Weighing in Air 
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Fig. 1—Apparatus Used for Analysis of 
Fresh Concrete 


semi-automatic balance capable of weighing 
up to 5000 g to an accuracy of 0-1 g. (2) 
Several bucket-shaped containers of identical 
weight in air, with sloping sides and a rounded 
bottom to prevent the trapping of air during 
immersion. (3) A tank with an overflow 
spout for keeping a constant water level, 
large enough to receive the buckets easily, 
and connected by a tap and flexible pipe to a 
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subsidiary tank. The connection is made go 
that the water level in the main tank can be 
raised or lowered without disturbance p 
altering the level of the subsidiary tank, and 
so that in the lowest position the level of the 
water is below the lip of a bucket hanging 
on the balance. (4) Two nesting sieves of 
large diameter, the mesh being supported 
by a brass spider. (5) A truncated cone to 
facilitate the washing of materials froi the 
large sieves into the buckets without loss. 
(6) A hose fitted with a nozzle giving a fairly 
fine strong spray of water for washing the 
cement from the aggregates. 

Preliminary _Determinations.—For __ the 
buoyancy method it is essential to know the 
specific gravities of the coarse aggregate, 
sand and cement, and the percentage of 





Fig. 2—Sampling from the Mixer 


material passing the selected sieves. Since 
some aggregates absorb moisture when 
immersed and the amount of fine sand 
passing the 100-mesh sieve depends on the 
pressure of the jet of water the determination 
must be made under conditions identical 
with those to be used in the analysis. 

For the tests on. concrete mixers, the 
specific gravities of the coarse and fine 
aggregates were determined by weighing 
four samples of each in air and in water in 
the same way as that used in the analysis. 
The weights of these samples should be about 
2500 g for the coarse and 1250 g for the fine 
aggregate. When weighing in water the 
weight of each sample was taken every twenty 
minutes until the difference in consecutive 
readings was less than 0-5 g, i.e. until the 
absorption was constant. The average speci- 
fic gravity of each material was calculated 
from the weights at this time and the maxi- 
mum time was recorded for use in the analysis. 
The specific gravity of the cement was not 
obtained in this way, but a constant value of 
3-12 for normal Portland cement was 
assumed throughout ; this was reasonable 
since any errors due to small variations in 
the specific gravity of the cement were small 
compared with those due to variations in 
the specific gravity of the aggregates. 

To achieve as high a standard of accuracy 
as possible all the coarse aggregate was 
screened over a in sieve, and all the sand 
passed through one so that no correction 
was necessary when determining the amount 
of coarse aggregate. The correction factor 
for the amount of sand passing the 100-mesh 
sieve was made with the four samples of 
sand used for measuring the specific gravity ; 
each sample was washed on the sieve imme- 
diately after it had been weighed in water 
and the residue was weighed while immersed. 
The sand was washed for at least ten minutes 
and the washing was continued, when neces- 
sary, until the water was clear, i.e. until all the 
fines had been removed. The average correc- 
tion factor was calculated from the weights 
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at this time and the maximum time was 
recorded for use in the analysis. 

Procedure.—Before the tests were com- 
menced the weighing machine was balanced 
with an empty bucket in place of the scale pan, 
and a counterpoise was made by which the 
machine could be rebalanced with the empty 
bucket immersed. The method was then as 
follows :— 

(1) The sample of concrete of about 
4000 g was placed in one of the buckets and 
weighed in air (W g). 

(2) The bucket was filled with water to 
about lin from the lip and the contents 
stirred vigorously for about one minute to 
remove entrapped air. 

(3) The sample was then left until the 
absorption of water by the aggregates was 
sufficiently constant (as determined during 
the tests on the aggregate), and then stirred 
vigorously for at least one minute to remove 
all the air expelled from the aggregate. 

(4) The bucket was hung in the water tank 
from the balance with the water level in the 
tank below the lip of the bucket, the bucket 
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Mixing Time- seconds 


Fig. 3—Effect of Number of Samples on 
Variability of Water/Cement Ratio 


carefully filled with water, and the sample 
left to settle for five minutes. 

(5) The water level in the tank was then 
raised steadily by means of the subsidiary 
tank until it overflowed and the sample 
weighed in water (wg). Care was taken to 
avoid shaking the sample, and only a 5-g 
range on the semi-automatic chart was used 
s oan inaccuracy due to differences in 
evel. 

(6) The sample of concrete was transferred 
to the #in mesh sieve over the 100-mesh 
sieve and washed under the jet of water until 
the aggregate was clean. The washing was 
facilitated by turning the aggregate over with 
a brass rod. 

(7) Using the inverted truncated cone, the 
gravel was washed into the bucket with the 
jet of water, which removed all the small 
stones from the sieve. The colour of the 
water was used as a check on the cleanliness 
of the sample. 

(8) The gravel was then stirred vigorously 
for one minute to remove any entrapped air, 
immersed in water in a similar manner to the 
concrete and weighed (wag). 

(9) The sand was washed under the jet of 
water on the 100-mesh sieve until all the 
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fines had been removed (as determined during 
tests on the aggregates). Mechanical agita- 
tion of the sample was not necessary, since 
the jet was sufficiently powerful to move the 
sand over the surface of the sieve. 

(10) The sand was washed into the bucket, 
stirred, immersed and weighed in water in the 
same way as the gravel (w,g). 

If the factor — pey 
specific gravity—1 
gravel is F., for the sand F;, and for the 
cement F,, and if the correction for the sand 


weight of sample 
weight of sample without material passing 
100-mesh sieve 
is C,, then the weight of coarse aggregate in 
the concrete (Wa) is WaFa, the weight of sand 
(W,) is w.C.F;, the weight of cement (W.) is 
w—(Wa+wsC,)F., and the weight of water is 
W—(W,+ W.+ W.). 


METHOD OF TESTING A MIXER 


(a) Uniformity in Quality—The uni- 
formity in a single batch of concrete was 
assessed by dividing the whole batch into 
eight approximately equal samples imme- 
diately on its discharge from the mixer. The 
concrete was allowed to fall into a long 
trolley, which was drawn forward under the 
stream. The trolley, shown in Fig. 2, was 
divided into eight equal compartments of 
such a size that, when all the compartments 
had been filled about three-quarters full, they 
could receive the complete batch from a 
14 cubic foot mixer. . 

The choice of eight samples as a criterion 
of efficiency was determined arbitrarily. 
Obviously, the greater the number of samples 
the more accurate would the analysis be, as 
long as the sample behaved as concrete in the 
mass, but the test becomes laborious if many 
samples are used. The minimum number of 
samples required to make an estimate of the 
performance of the mixer could only be 
determined after some experience had been 
gained in the use of the test and this point is 
discussed later. 

Before testing a particular mixer the 
average time taken to discharge the concrete 
was noted and this period was timed in all 
subsequent tests on that mixer. This pro- 
cedure avoided the difficulty of deciding the 
exact time at which discharge effectively 
ceased, since there were invariably a few 
driblets of concrete still being ejected from 
the mixer drum for some time after practic- 
ally the whole of the mix had been discharged. 
From the chosen time of discharge the rate 
at which the trolley was drawn along was 
arranged so that each of the eight compart- 
ments received approximately the same 
amount of concrete. Experience showed 
that this could readily and accurately be 
carried out. 

The eight samples, each consisting of 
about 1 cubic foot of concrete, were too 
large for. analysis. Very small samples, 
however, would be unsatisfactory because 
of the dominant effect on the analysis of the 
fortuitous presence or absence of a few 
large particles of the aggregate. It was 
considered that a sample of some 5000 g 
would be satisfactory (approximately a 
small shovelful). To obtain a representative 
sample of this size from each of the com- 
partments, the concrete in each compart- 
ment was remixed by hand and quartered 
to give the final sample for analysis. 

When the complete analyses of the eight 
samples of concrete had been completed, 
the water/cement, sand/cement and gravel/ 
cement ratios were calculated for each sample 
and the standard deviation of these ratios 
was determined. This method of presenting 
the results has been preferred to that in which 
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the variation is given of each constituent in 
the eight samples, since it emphasises the 
important variations. For comparison the 
results of two tests which have been analysed 
by both methods are given in Table I. 


TABLE I—Comparison of Methods of Presenting 

















Results 
| 
| Nominal mix} Standard deviation 
Method of presentation | proportions 
by weight 
Test 1 Test 2 
(a) As proportions of indi-| per cent 
vidual constituents : 
Gravel proportion ... 55 1-59 1-88 
Sand proportion... 27-5 0-89 1-27 
Cement proportion ... 11 0-68 0-48 
Water proportion ... 6:5 0-36 0-39 
(5) As ratios : 
Water/cement ratio ... 0-6 0-014 0-045 
Sand/cement ratio ... 2-5 0-11 0-07 
Gravel/cement ratio ... 5-0 0-53 0-36 











In Test 1 the variation of the cement 
proportion and of the water were both 
high, but the variation in the water/cement 
ratio (which determines the strength of the 
concrete) was low since the cement and water 
varied together. In Test 2 the variation in 
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Mixing Time- seconds 


Fig. 4—Effect of Number of Samples on 
Variability of Sand/Cement Ratio 


the amount of cement was much less, but the 
variability of the water/cement ratio was 
high. On the basis of the proportions of 
the individual constituents there is not a 
great deal of difference between Tests 1 
and 2, whereas, on the basis of the unifor- 
mity of the water/cement ratio, Test 1 shows 
that the concrete would have had a much 
greater uniformity as regards compressive 
strength than Test 2 and it is thus prefer- 
able to consider the ratios when examining 
the efficiency of the mixer. 

The test was carried out several times on 
each mixer tested, the only variable being 
the time of mixing, which was determined 
as described later. By plotting the mixing 
time against the several ratios; curves were 
obtained which indicated (a) the maximum 
uniformity which could be obtained and 
(b) the minimum mixing time necessary to 
reach that degree of uniformity. 

(b) Rate of Output—The rate of 
output was measured in terms of the time 
required to produce concrete of as uniform a 
quality as the mixer was capable of pro- 
ducing, as described above. The mixing 
times tested varied from the shortest possible 





(0) 8 Samples Taken & Analysed 


wu oso 


3 


°o 


“(b) 4Somples Taken & Analysed 


° 
vn 





¥ 
wi os 


(c) 8 Samples Taken & Analysed 


Y 


Standard Deviation of Gravel/Cement Ratio 
~ 
S 





Mixing Time - seconds 


Fig. 5—Effect of Number of Samples on 
Variability of Gravel/Cement Ratio 


time (a few seconds) to a maximum of 
five minutes, depending on the results 
obtained. The mixing time was considered 
to begin at the instant when the last of the 
ingredients had been deposited in the drum 
of the mixer and to end at the instant when 
discharge began. 

To assess the rate of output of a particular 
mixer, time studies were made of batches 
mixed for the minimum time necessary 
to produce the greatest uniformity. The 
times taken to charge, mix and discharge 
the concrete were determined by stop- 
watch. To obtain repeatable results the 
method of charging the loading hopper and 
the exact sequence of operations were 
standardised for each mixer tested. This 
sequence followed, as far as possible, that 
most likely to be used in practice. 

In all cases the materials were loaded into 
a clean, dry mixer. It may be argued that 
the tests would better have been carried out 
in a mixer which had already been “ primed ” 
by mixing a preliminary batch. This 
method was rejected, however, because it 
was considered (a) that the amount of prim- 
ing, that is, the quantity of material coating 
the inside of the mixer drum, would be 
variable depending on the proportions and 
workability of the concrete used and (5) 
that in any case a mixer which would pro- 
perly mix and discharge the first batch was 
more efficient than one which did not do so 
and this difference would be reproduced in 
the results obtained using a clean, dry 
mixer. The fact that the material, chiefly 
cement, sand and water, retained in the 
drum after mixing affected the estimated 
mix proportions to some degree, did not 
invalidate comparisons on the basis of the 
degree of uniformity in the~batch or of the 
time taken to reach that uniformity. 


CONSIDERATION OF THE METHOD 


The method of analysis which has been 
described is laborious and, while being ac- 
ceptable for laboratory investigations, would 
probably be too cumbersome to be employed 
by a manufacturer or user in testing an 
individual machine. Consideration was 
therefore given to alternative and simpler 
methods, including :— 

(a) The use of a smaller number of samples; 
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(5) The use of test cubes; 

(c) The use of the test for determining the 
specific gravity of the mortar in the mix. 

(a) The Number of Samples.—The number 
of samples to be analysed may be reduced 
either by dividing the discharged concrete 
into fewer parts or by taking the same 
number of samples and selecting certain of 
them for analysis. The results of three 
series of tests in one mixer were analysed 
in different ways to indicate the effect of the 
number of samples and the methods of 
taking them. The mixes had the following 
proportions by weight: (1) 1 :24:5/0-60 
with jin aggregate ; (2) 1 : 24: 5/0-55 with 
ld4in aggregate having the same workability 
as mix (1), and (3) 1 : 24: 5/0-50 with jin 
aggregate. All the cement was taken from 
the same batch of ordinary Portland cement 
and the aggregates were fin down pit-run 
sand and jin to ¥in or l4in to ¥in pit- 
run gravel of irregular shape. In each test 
the whole batch was divided into eight 
samples which were each analysed for com- 
position and the variability of the concrete 
was calculated in different ways as follows :— 

(1) Using the results of the analyses of all 
eight samples; 

(2) Averaging the results of the analyses 
of each two consecutive samples to give the 
equivalent condition of dividing the whole 
batch into four samples; 

(3) Selecting certain samples to represent 
the condition of analysing only four samples 
from the eight samples taken during dis- 
charge. The samples considered likely to 
give the best estimate of variation for any 
mixer were the first and last and two inter- 
mediate samples (i.e. Nos. 1, 3, 6 and 8). 

The results are given in Figs. 3, 4 and 5, 
in which the three ratios are plotted against 
mixing time for each of the three mixes, and 
for each of the three methods of sampling. 
When the whole batch was subdivided into 
only four samples (Figs. 3b, 4b and 5d), the 
uniformity of the mix appeared to be better 
than when eight samples were used (Figs. 
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Mixing Time - seconds 


Fig. 6—Variation in Cube Strength and 
Water/Cement Ratio with Mixing Time 


3a, 4a and 5a). Also for the water/cement 
and sand/cement ratios when using four 
samples, there was a somewhat smaller differ- 
ence between the standard deviations of the 
different mixes than when using eight samples. 
When the four samples were selected from 
eight for analysis the results were very similar 
to those obtained by analysing all eight 
except for the variation of the water/cement 
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Mixing Time - seconds 


Fig. 7—Variation of Stone Dispersion and 
Gravel/Cement Ratio with Mixing Time 


ratio when the 14in aggregate was used. For 
this mix the water/cement ratio appeared to 
be less variable than had been shown by the 
full analysis. 

The use of four samples, therefore, always 
led to less precise results than the use of 
eight, although when the four samples were 
selected from eight the difference was small. 
It was thus considered that the use of eight 
samples was necessary for laboratory investi- 
gations until some experience had been 
obtained of the differences likely to be 
encountered between machines, but that the 
use of four samples would probably prove 
acceptable for general purposes. If four 
samples are used better definition will be 
obtained if they are selected from a larger 
number than if they constitute the whole 
batch, and it is suggested that the odd- 
numbered samples should be selected from 
seven. 

(b) Comparison of the Method with that 
using Cube Strength and Stone-Dispersion.— 
The use of the cube strength as a measure 
of variation of concrete has the advantages 
that it is a simple test and is quicker than the 
analysis method. The disadvantages are 
that an expensive testing machine is required, 
extraneous variations are introduced, the 
results give no indication of the causes of any 
variation there may be, and there is a time 
lag of at least seven days before the results 
become available. Some investigators®', 
have measured the variation in the dispersion 
of the coarse aggregate and used this in 
association with the cube strength to assess 
the efficiency of concrete mixers. The tests 
for the cube strength and the stone dispersion 
can be easily carried out in a laboratory on 
the site. The stone-dispersion test is made 
by washing a sample of the freshly-mixed 
concrete over a fin sieve and expressing the 
quantity of material retained as a percentage 
of the weight of the concrete sample. In 
view of its general suitability for testing 
mixers on the site, comparisons were 
made by using the cube strength (associated 
with stone-dispersion) and analysis methods 
in three series of tests. 

The mix proportions and materials were 
as before. Each batch was divided into eight 
samples as explained earlier and each sample 
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was sub-divided to give material for one 
analysis and two test cubes. 

The relation between the mixing time and 
the variation in the cube strength and in the 

water/cement ratio (as determined by direct 
analysis), i is shown in Fig. 6 and that between 
the mixing time and stone-dispersion in 
Fig. 7. The cube strength results were more 
variable than those for the water/cement 
ratio and the minimum mixing time for maxi- 
mum uniformity was not so well defined. 
Further, the cube strength results did not 
show the difference between the mixes having 
different sizes of coarse aggregate as clearly 
as did the water/cement ratio data. Both 
methods differentiated between the uni- 
formity of mixes having different worka- 
bilities. The cube strength results actually 
accentuated this difference, and the results 
from the drier mix (1 :24:5/0-50) were 
much more variable than the others, prob- 
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Fig. 8—Variation of Mortar Specific 
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ably due to the inherent variations involved 
in cube making and testing as already 
explained. 

The results obtained from the stone- 
dispersion tests indicated that when Itin 
aggregate was used the variation in the gravel 
content and in the gravel/cement ratios was 
much higher than for the mixes with jin 
aggregate. The stone-dispersion test thus 
gave more information than the cube test 
alone and the two should be used in con- 
junction if this type of test is desired. It is 
considered, however, that while measure- 
ments of the compressive strength of cubes 
together with stone-dispersion tests may be 
used to indicate approximate variations in 
the quality of the mixed concrete, the results 
are not as precise as those obtained by direct 
analysis. 

(c) Comparison of the Method With That 
Using the Specific Gravity of the Mortar.— 
During the development of the method of test 
a small laboratory mixer was tested by the 
method, using the variation in the specific 
gravity of the mortar. After the concrete 
had been mixed six samples of about 3000 g 
each were taken, and the coarse aggregate 
was separated from the mortar on a jin 
sieve. Samples of mortar of about 1000 g in 
weight were used for the specific gravity 
tests, which were made by the normal dis- 
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placement method in a large specific gravity 
bottle or pycnometer. The time taken to 
make the tests was about forty-five minutes. 

Later the same mixer was tested again by 
the method of analysis which has been 
described. The mix proportions were 
1 :24:5/0-6 by weight and the materials 
were as before. The results of both tests are 
shown in Fig. 8. In the first test the mortar 
appeared to be thoroughly mixed after thirty 
seconds. When the complete analysis was 
made, however, although the sand/cement 
ratio was as uniform after thirty seconds as 
that of concrete thoroughly mixed by hand, 
a mixing time of sixty seconds was required 
before the water/cement ratio was as uniform 
as possible. The method using the variation 
in the specific gravity of the mortar, there- 
fore, was incapable of detecting the improve- 
ment in the uniformity of the water/cement 
ratio between thirty and sixty seconds’ 
mixing. The complete analysis of the fresh 
concrete thus gave a more precise measure- 
ment than the test using the variation in the 
specific gravity of the mortar, of the time 
required for adequate mixing and in particu- 
lar of the time required to produce the 
smallest possible variation in. the water/ 
cement ratio and the strength of the concrete. 


CONCLUSIONS 


The performance of a concrete mixer can 
be assessed by mixing about nine batches 
for varying mixing times and analysing 
several samples withdrawn from the con- 
crete of each batch during discharge. For 
general purposes the use of four samples 
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from each batch would probably prove 
acceptable, but for laboratory investigations 
it was considered that eight samples were 
necessary until experience had been gained 
with the test because of the extra precision 
obtained. When four samples were used it 
was considered preferable for the batch to be 
subdivided into seven parts, from which the 
four samples were selected, rather than for 
the four samples to constitute the whole 
batch. 

The analysis of the fresh concrete gave a 
more precise assessment of the quality of the 
mix and more information about the cause 
of variability than either the measurement 
of the cube strength and stone dispersion or 
the measurements of the specific gravity of 
the mortar in the mix. 


(To be continued) 
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A Survey 


By P. L. TEED, A.R.S.M., F.R.Ae.S.* 
No. II—{ Concluded from page 205, February 6th ) 


In this abstract from a lecture before the Royal Aeronautical Society, on January 
29, 1953, the author discusses the involved processes of producing titanium 


and its very high cost. 


Following an analysis of the physical and engineering 


characteristics of pure and commercially pure titanium it is concluded that any 
metallurgical potentialities depend largely on alloying, and its alloys with metals, 
gaseous elements and non-metallic solids are examined. After mentioning some 
forging disadvantages the remainder of the article is concerned with the fatigue, 
notch fatigue, impact, creep and damping properties of these alloys. 


ALLOYS OF TITANIUM 

Se sone the previous section of this lecture has 

shown that titanium of commercial purity, 
regardless of its present price, has few very 
obvious applications in the airframe of a sub- 
sonic aircraft, or in that of a supersonic one, or 
in the power plants of either, a guarded optimism 
has been expressed about the potentialities of its 
alloys. The full exploration and exploitation of 
these alloys, it is insisted, is yet to be—further 
alloy births are a probability. Three thousand 
years have elapsed between the making of the 
first steel knife and the manufacture of the first 
rustless one, while between the earliest bronze 
blade and the latest “* Nimonic ” one the period 
of gestation has been some 2000 years longer. 
Titanium alloys as yet have the defects of youth. 
Time is in their favour. 

Alloys With Metals.—From a consideration of 
relative interatomic distances, it would be antici- 
pated that the metal would form a solid solution 
with each of those of Group 1B and of Groups 
V-VIII of the Periodic Table. This means that 
it is metallurgically likely that a binary alloy 
could be made with each of the following :— 
Copper, silver, gold, vanadium, niobium, tanta- 
lum, chromium, molybdenum, tungsten, manga- 
nese, iron, cobalt, and nickel. 

Experiments, some as early as 1936 if not 
before,? have shown that with all these, and 
certain other elements, alloys can be made. The 
qualities of many have not yet been fully explored, 
so it may well be that some have not been 
correctly evaluated. Fig. 4 indicates* the 


* Deputy Chief of Aeronautical Research and Development, 
Vickers-Armstrongs, Ltd. 





influence of varying amounts of the different 
elements on the ultimate tensile stress and 
elongation of the titanium to which it has been 
added. Most of these produce increases in 
strength, some indeed of notable magnitude ; 
but, with the single exception of silver, all cause 
decreases, some startling, in elongation. This 
very limited information, however, changes the 
picture of the engineering possibilities of titanium 
from the drab and sombre to one pregnant with 
possibilities of engineering significance. Further 
experiment has shown that the simultaneous 
additions of two or more of some of the metals 
listed can give desirable increases of static 
strength, with less serious reduction in ductility 
than when a single alloying constituent is 
employed 

Alloys With Gaseous Elements.—Titanium 
possesses to an outstanding degree the ability to 
form solid solutions with oxygen, nitrogen and 
hydrogen and, surprising as it may seem, 
extremely small quantities of two of these gases, 
oxygen and nitrogen, have a marked influence on 
the strength of the metal in which they are 
dissolved. This is clearly shown in Fig. 5, in 
which the amount of dissolved gas is shown for 
the sake of convenience, as an atomic percentage. 
If, however, this is converted into a weight 
percentage, the significance of the gases is even 
more impressive—this can be done approxi- 
mately, in the case of oxygen, by multiplying 
the atomic percentage by 0-34, the nitrogen one 
by 0-30, and that of hydrogen by 0-021. 

The question may be well asked : “‘ How can 
these gases be got into the metal ?”’ In the case 
of oxygen the most usual mechanism is by 
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diffusion. Jenkins and Worner® give an account 
of how they prepared titanium-oxygen alloys 
containing up to more than 5 atomic per cent of 
the gas. 

When considering the titanium-oxygen alloys 
it should be mentioned that at temperatures 
above 1150 deg. Cent. there is evidence that the 
oxygen content of the alloy begins to decrease 
and as a consequence, after heating at such a 
temperature, the room temperature mechanical 
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properties will be different from those which the 
alloy possessed before heating. 

Similarly, nitrogen can be introduced into 
titanium by heating in an atmosphere of the gas 
at about 800 deg. Cent and subsequently in vacuo, 
to allow uniform diffusion. While, as was seen 
in Fig. 5, nitrogen on a weight basis is a more 
powerful strengthening addition to titanium than 
oxygen, with alloys of equal hardness the cold- 
working properties of the alloy produced by 
oxygen additions are better than those of that 
made by nitrogen ones. 

Hydrogen can get into titanium in a number of 
ways, such as by acid pickling, heating above 
about 350 deg. Cent. in an atmosphere containing 
free hydrogen or hydrogen-containing gaseous 
compounds, including aqueous vapour. It does 
not appear to perform a useful function, but it 
can be easily got rid of by soaking in vacuo ata 
temperature of 800 deg. Cent. for a period which 
will depend on the thickness of the section. 

Alloys With Non-Metallic Solids—Most non- 
metallic solids alloy with titanium forming 
limited solid solutions and/or compounds. 
Information in this field is limited. In the case 
of carbon there appears to be enough evidence to 
indicate that up to 0-25 per cent it goes into 
solid solution in the metal, increasing its tensile 
strength but reducing its ductility. Above this 
amount, and up to about 1 per cent to 14 per 
cent, carbon is present in titanium as a finely 
disseminated carbide. In this form it has little 
influence on the static mechanical properties, 
but as regards impact resistance, fatigue and 
notch fatigue, there is insufficient satisfactory 
evidence. With regard to welding, however, 
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carbon in excess of 0-15 per cent is regarded as 
undesirable. As can be seen from Fig. 4, 
titanium alloys with the metalloid silicon, give 
rise to results which are not attractive. 

Available Alloys.—By means of certain metallic 
and/or non-metallic additions, it is clear that a 
vast number of titanium alloys can be made. 
Evidence of varying degrees of reliability is 
available on some of the characteristics of those 
which have been made. Table VII sets out the 
nominal chemical com- 
positions andsome room 
temperature mechanical 
properties of such alloys 
as can be regarded at 
present as being com- 
mercially obtainable at 
a price from about one 
and a half to twice that 
of the pure commercial 
metal in the same form. 

Since the mechanical 
properties disclosed in 
Table VII, as faras proof 
and ultimate stresses are 
concerned, are superior 
to those of all steels used 
for aircraft forgings with 
the exception of S.99, 
it is at once apparent 
that, bearing in mind 
the respective specific 
gravities of the ferrous 
and titanium alloys, the 
latter give scope for 
weight economy in the 
production of forged 
parts. 

Experience so far has 
shown this to be true ; 
but, as will be seen, this 
has been saved at a 
monetary cost which 
may be thought to be prohibitive in civil and 
even in military aircraft. 

In Table VIII": a comparison is made between 
the costs of the same forged part, made in the 
American alloy steel 8630, and the titanium 
forging alloy containing 4 per cent aluminium 
and 4 per cent manganese (RC 130B). 
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TABLE VIII.—Relative Cost Analysis—Tank Support 
Fitting“ (Conversion of dollar costs has been made 
at the rate of 2-82 dollars to £1 sterling) 

















Titanium 
Item 8630 steel alloy 
RC130B 
Weight of rough forging ... ... ... 23-5 Ib. 13-8 Ib 
Material cost... ... ... £2-13 £87-0 
IE 0 “1.Ses, sae? Seve) See Jeee gate 67 88-2 
MED, Sen -losk. akc Sea coc, one 20-60 355-0 
Total cost of finished part... ... ... £23-40 £530-2 
Weight saved. - 5-9 Ib 


Cost per pound weight saved _.. “| ~_ | £80 





The figure of £80 is sufficiently startling to 
require confirmation. This is available in a 
paper by Hanink,}? in which cost per pound of 
weight saved is given for a number of gas turbine 
items. 

Table VIII shows that at present the relative 
costs of a particular titanium alloy part in com- 
parison with an alloy steel one are :— 

Material, 41 times as much as the steel. 

Forging, 132 times as much as the steel. 

Machining, 17 times as much as the steel. 

Forging.—While forging costs, like those of 
every other manipulative process, will come 
down as experience is gained, the fundamental 
qualities of the metal prevent the adoption of the 


TABLE VII.—Typical Chemical Composition and Room Temperature Mechanical Properties of Some 
“ Commercially Available Titanium Alloys 























| | 
0-2 per cent Ultimate Elongation, 
Constituents other than Ti Condition proof stress, stress per com 
tons/sq. in | tons/sq in 

0-2 Fe, 0-02 Ns, 0°10, =... we wee ... «| Annealed sheet, bar, forgings 34 39 | 23 
eee eee lt“: 42 49 12 
1-8 Cr, 0-9 Fe, 0-15 O,, 0-04 Nz, 0°03 C... ... Annealed sheet and strip ... ... veel 36 56 19 
2-0 Cr, 2-0 Fe, 0-15 O,, 0-04 N,,0-06C... ...| Annealed sheet, bar, forgings ... ...| 56 | 62 } 14 
7 Mn eb dealt the. - SHE aera ll CAS patra a be 58 63 fd 
4 Mn,4Al Cee eee See ST eee 65 | 18 
2-7 Cr, 1-3 Fe, 0-25 O,,0-02 N,,0-05C... ... EE So sce cae tet bet -biscad 58 67* 16* 
SOG, SALSSC . ..00.. 05: ost Site l, sary ieee | Asabove... .. 14 10 
3-0 Cr, 1-5 Fe, 0-5 O;, 0-04 N,, 0-02C ... SD Sie iies once vW8 Siplost Sows aed 71 78 10 

* Depending on grain size and heat-treatment, properties ranging from 90 tons per square inch tensile and 6 cent elongation 
cown to 60 tons per square inch tensile and 30 per cent elongation can be obtained. = “i a 
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simplest techniques. As mentioned already 
titanium, when hot, not only combines with 
oxygen, nitrogen and hydrogen (whether 
elemental or not), but this metal/gas alloy film 
diffuses through the basic matrix, profoundly 
altering its mechanical properties. Further, there 
is another objection to the presence of this 
coating : in drop stamping it interferes greatly 
with the flow of the metal in the die. 

Naturally, the presence of scale being objection. 
able, steps have to be taken to reduce its forma- 
tion toa minimum. The heating of the forging 
stock therefore demands the exercise of care as 
regards the chemical composition of the aimo. 
sphere of the furnace, the rate of heating and 
also the maximum temperature of the stock, 
From the film, or scale, point of view this last 
should be low. On the other hand, when forging, 
the lower the temperature the greater the diffi- 
culty in inducing the metal to flow without 
cracking. 

Faced with this dilemma, the practical man has 
compromised. He has fixed on a range of 
880-980 deg. Cent. In this temperature zone the 
stock is deformed with more difficulty than would 
be experienced in forging alloy steel, therefore 
heavy and consequently expensive plant is 
desirable. Finally, subsequent to forging a pro- 
longed anneal at 650-700 deg. Cent. is beneficial, 
A warning should, however, be given that some 
of the two-phase alloys, even after such a treat- 
ment, are unstable and subsequently undergo 
embrittlement if used at temperatures in the 
range 250-450 deg. Cent. 

While these facts indicate the use of the lowest 
possible practical temperature for forging, there 
is an additional reason for avoiding high tem- 
peratures. With the titanium alloys now used 
for forgings (mainly 2-7 Cr, 1-3 Fe, 0-25 O,, &c.) 
grain growth takes place rapidly at high tem- 
peratures. This will influence adversely the 
subsequent room temperature properties of the 
alloy as regards ductility, impact resistance and 
fatigue. Finally, as mentioned previously, above 
1150 deg. Cent. the oxygen content of those 
alloys whose mechanical properties depend on 
the presence of this gas within the material tends 
to decrease, with consequent subsequent decrease 
in static mechanical properties at room tem- 
perature. 

A Serious Defect.—Titanium and the present 
titanium alloys have quite deplorable rubbing 
properties. The metal is inclined to pick up on 
any other on which it is rubbing. At least for 
the present, this cold welding tendency debars 
the use of the alloy for shafts unless they have a 
sleeve to provide a rubbing surface in the journals, 
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Fig. 5—Effect of Additions of Gaseous Elements on 
the Tensile Properties of Iodide Titanium 


or ball or roller races are fitted. A titanium 
internal combustion engine piston, attractive 
though it seems from several points of view, is 
extremely unlikely to be successful for the 
present. It is even doubtful if a titanium alloy 
nut can be satisfactorily used in connection with 
a bolt of similar composition. 

At this stage the engineer may feel that the 
shadowy case for the use of titanium alloys 
which has been disclosed has now been destroyed 
by the last admission. There may be grounds for 
pessimism, but the author looks upon this diffi- 
culty as likely to be of a temporary nature. 
Titanium and its alloys can be given a hard 
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surface by means of anodising. If such a coating 
will not stop galling, or has too ephemeral an 
existence, then gas case-hardening produced by 
heating either in oxygen or nitrogen can be 
employed. Failing this, a hard surface can be 
produced by carburising. These are matters for 
experiment, and the experiments are in hand. 
Under conditions in which questions of contact 
corrosion are unlikely to arise, a flash coat of 
copper may be obtained by dipping in a copper 
cyanide bath. This may prevent “ pick-up.” 
Finally, a chemical treatment, giving rise to an 
adherent film, can be used satisfactorily in con- 
junction with molybdenum disulphide, subse- 
quently used as a solid lubricant. 
Fatigue.—Measured as fatigue generally has 
been and still often is measured, namely by the 
application of cyclic stresses to highly polished 
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Fig. 6—Hardness/Oxygen Concentration Relationship 
for Annealed Titanium-Oxygen Alloys 


specimens in the form of fixed rotating beams, 
or as ties or columns, titanium and its alloys 
made by fusion methods have excellent fatigue 
properties. 

Unlike practically all the metals of the non- 
ferrous group, titanium has a true fatigue limit. 
The ratio of the fatigue resistance of the metal 
and of its alloys to their respective tensile 
strengths exceeds, and sometimes greatly exceeds, 
one-half. Thus the fatigue resistance of this 
group, in the form of the very unrealistic test 
pieces already mentioned, is better than that of 
alloy steels. 

When, however, notched fatigue test pieces are 
used, this is no longer the case. Hanink,}? using 
test pieces with and without a severe notch, 
found that while the notched to unnotched 
endurance ratio for his alloy steel specimens, 
tested under the same conditions, was 15 per cent 
for identical titanium ones made of the 2-7 Cr, 
1-3 Fe, 0-25 O, alloy, the figure was only one- 
fifth of this amount. An S/N curve of the Reming- 
ton Arms Company,'‘ in tests with a less severe 
notch (stress concentration factor 2-7) employing 
the commercially pure alloy, showed the 10’ 
cycle endurance to be over 50 per cent of that of 
the unnotched specimens. 

These disturbing results have received con- 
firmation from other experiments, but the 
position is not entirely without hope. It does 
seem possible that by control of initial grain size 
and by close attention to metallographic struc- 
ture, better resistance may be obtainable when 
titanium alloys are subjected to triaxial cyclic 
stresses. Nevertheless, at present it has to be 
admitted that the notched fatigue endurance of 
such strong titanium alloys as have been tested 
is poor or very poor. 

One further point should be mentioned about 
the fatigue characteristics of the alloys. Hanink!* 
states that the application to them of the well- 
known Almen shot-peening technique does not 
improve, but considerably reduces their fatigue 
limit. While his careful experiments support 
this contention, it is possible that an improvement 
may be obtained by a modification of the peening 
technique. This view is based on the behaviour 
of magnesium (also a hexagonal metal) for, 
when shot-peening was first applied to its alloys, 
their fatigue. resistance was definitely lowered 
thereby. Now, however, by a modification of 
the method, Found?* has demonstrated that his 
system of peening does in fact raise their fatigue 
resistance. 

Impact Resistance.—Because of the variety of 
methods which have so far been used for the pro- 
duction of titanium, considerable differences 
have existed in the properties of alloys of the 


THE ENGINEER 


same chemical composition. These differences 
are probably more marked in relation to notched 
bar impact resistance than with any other 
quality. 

So far the influence of trace elements, grain 
size and heat-treatment, all very potent in 
relation to the impact resistance of the ordinary 
engineering materials, have received insufficient 
study in the case of the titanium alloys. It is 
known that, like the ferritic steels, they are 
extremely sensitive to temperature. At 300-400 
deg. Cent. an Izod impact value of 100ft-lb or 
more can be obtained. At such a temperature 
the fracture would be ductile, but at a lower one, 
which would certainly be above room tempera- 
ture, it would be wholly brittle. This change in 
the type of fracture is accompanied by a sharp 
decrease in impact resistance, but at room tem- 
perature it is probable that the strong titanium 
alloys, when their chemical compositions and 
methods of manufacture have become standard- 
ised, will possess notched bar impact values 
better than those of the current strong wrought 
aluminium alloys used in airframe structures. 
These values are likely to be comparable with 
those of the stronger alloy steels. 

Welding.—It has been mentioned that com- 
mercially pure titaniumcan be readily argon-arc or 
heli-arc welded, but nothing has yet been said on 
the use of this method for joining the strong 
alloys. Before doing this, one point must be 
made as to welding the commercial grade metal, 
for it has a practical significance and may, on 
occasion, limit the use of the method. 

From time to time emphasis has been placed 
on the absorption of oxygen and nitrogen when 
the metal is above about 800 deg. Cent. When 
its gas content rises so does its strength, but, on 
the other hand, its ductility decreases. It is 
because of this that the inert gas type of welding 
gives the best results. If, however, a weld as 
strong and as ductile as the parent metal is 
required, contact of oxygen and nitrogen with 
the molten and neighbouring hot titanium must 
be prevented. The standard welding torch does 
this on the working face, but when welding 
sheet or plate an inert gas atmosphere must be 
provided over the hot area on the reverse side of 
the job. 

The position from the metallurgical point of 
view on the welding of the strong alloys is too 
complicated to explain in the course of a review 
of this type, but a lucid description of the present 
state of the art can be obtained from a recent 
paper by Voldrich.° 

Roughly speaking, all titanium alloys can be 
argon or heli-arc welded, but while with those 
which have what the metallurgist terms a two- 
phase structure, the tensile strength will be satis- 
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Fig. 7—Effect of Temperature on the Tensile 
Properties of Titanium and Titanium Alloys 


factory, ductility will be generally extremely 
low. This may be increased in some cases by 
subsequent heat-treatment. 

Brown!"! at present exceptionally contends that 
welds made in two-phase titanium alloys by flash 
welding possess good ductility. This technique 
is particularly adapted to repetition work and 
might well find aircraft engine applications. 

Should there be a demand for a weldable 
sheet with a 0-2 per cent proof stress of 40 tons 
per square inch, a tensile of about 60 tons per 
square inch, combined with an elongation of not 
less than 15 per cent, this is a metallurgical 


possibility. 
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Properties at Elevated Temperatures.—The 
influence of increase in temperature on the 
mechanical properties of commercially pure 
titanium is indicated in Fig. 3. The point was 
made that, in spite of the high melting point of 
the metal, it was, whether in the annealed or cold- 
worked conditions, embarrassingly temperature 
conscious. Fig. 7 gives similar information for 
both the annealed commercially pure titanium 
and the titanium alloys. This shows that the 
metallurgist has succeeded in raising stress levels 
to a gratifying degree. On the other hand, it 
indicates that his success in reducing the tempera- 
ture sensitivity of his creations has been some- 
what limited. Admittedly, it is impossible to 
make any firm pronouncement as to what 
temperature limitation is imposed on the use of 
these alloys, for this must be varied by the nature 
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Fig. 8—Creep of Titanium and Titanium Alloys and 
Comparison of Materials for Axial Compressor Blades 


of their employment ; but, in the light of Fig. 7, 
it would not seem unreasonable to hazard a guess 
that, except for short-term uses, about 350 deg. 
Cent. constitutes the upper limit of their use. 

Creep.—This aspect of titanium and of the 
titanium alloys is of more interest to the engine 
designer than to the structure engineer unless the 
latter is concerned with vehicles having a velocity 
considerably in excess of that of sound. Some 
figures are available, but it should be emphasised 
that creep results are difficult to reproduce. 
Both grain size and very slight variations in 
chemical composition have considerable influence 
on the rate of alloys to the same specification. 
This well-justified warning having been uttered, 
attention is drawn to Fig. 8. 

In Fig. 8 the superior resistance to creep of 
two titanium alloys to that of the commercially 
pure metal is shown; once again the temperature 
sensitivity of the three materials is emphasised. 
Relative specific creep rates of three materials 
used for axial compressor blades derived from 
a paper by Lockspeiser,t are also shown. 
While at all temperatures within the range of the 
experiment the titanium alloy containing 2-7 per 
cent chromium and 1-3 per cent iron is very 
superior to the other two, the downward slope of 
its specific creep curve is impressive—on the 
basis of considerable evidence, the upper limit of 
temperature above which neither titanium nor its 
alloys can be usefully employed is, contrary to 
earlier expectations, of modest height. 
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A 6500 H.P. Naval Gas Turbine 


Since the war a marine gas turbine to develop 6500 h.p. has been designed and built 
as a development project for the Admiralty. The unit, which is designated 
“E.L. 60.A.,” and was designed on the basis of scantlings obtaining in steam 
turbine practice, has completed shop trials from which data for future designs has 


been collected. 


A MARINE gas turbine with an output of 
6500 b.h.p. has been designed and built 
since the war by the English Electric Company, 
Ltd., as a development project for the Admiralty, 
and recently completed extensive shore trials 
at the company’s works at Rugby. The unit, 
which is known as “‘ E.L 60 A,” was built on a 


well able to run at the 5600 r.p.m. of the ship’s 
alternator, while passing only one third of the 
total mass flow of the cycle. This cycle, which is 
illustrated in Fig. 2, provided easy manceuvring 
since the full range of power could be controlled 
by the throttle and blow-off valves without affect- 
ing speed, mass flow or the pressure ratio of the 
compressor. 
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I An independent test 

determined the charac- 
teristics of the fifteen 
stage axial compressor, 
shown in Fig. 3, which 
was designed to give 





128 Ib per second mass 
flow of air at a pressure 
ratio of 4 to 1 when 
running at 4000 r.p.m. 











The diagram indicates 








that an adiabatic effi- 
ciency of over 88 per 
cent was achieved over a 














wide range of operation. 








Fig. 1—Layout of Installation 
1. Air inlet 7. turbine combustion chambers 
2. Compresso: 8. Power turbine combustion chambers 
Charging turbine 9. Ship alternator 
4. Power turbine 10. Starting motor 


turbine heat exchanger _ 
6. Power turbine heat exchanger 


basis closely related to steam turbine construc- 
tion in the belief that such heavy scantlings 
would be required to give the length of life and 
the reliability required by the Admiralty. How- 
ever, the higher temperatures involved, up to 
300 deg. Fah. above steam practice, created 
particular problems so that the unit was not ready 
to begin tests until 1951. As originally planned, 
the plant was to undergo sea trials in a “‘ Captain” 
class frigate, H.M.S. “‘ Hotham,” which is pro- 
pelled by two sets of turbo-electric machinery, 
each developing 6000 h.p. The gas turbine 
was adapted for driving the existing star- 
board alternator at its designed speed and 
to meet the limitations imposed by the ship’s 
machinery spaces. In recent months, however, 
it became apparent that fight-weight gas- 
turbine machinery having sufficient life and 
reliability could be produced. Consequently, 
for reasons of economy, it was decided not to 
proceed with the conversion of H.M.S. 
“Hotham” for the purpose of testing the 
“E.L. 60 A” gas-turbine at sea. 

The proposed arrangement of the installation 
on board H.M.S. “Hotham” is shown in 
Fig. 1, and this arrangement was adopted when 
proceeding with the shore proving trials. 

A parallel-flow cycle was adopted to give a 

small machine with a high optimum speed, and 





11. Starting motor gearing 
12. Ship propulsion motor 


The compressor rotor 
was turned from a solid 
Steel forging and has 
undercut grooves for the 
entry blading in order 
to reduce the weight 
and ensure that the first 
critical speed would be 
higher than the running 
speed. Aluminium 
bronze precision stamp- 
ings form the blades, 
which are hand polished 
over the aerofoil section 
and have no lacing bet- 
ween them except in the 
prestator stage, where 
the blades are formed 
from flat brass strip. 
The charging turbine, 
designed to develop 
13,700 h.p. at4000r.p.m. 
at full power, has eight 
symmetrically - disposed 
hot gas inlets, while the 
power turbine has four 
inlets, is rated at 6600 
h.p. at 5600 r.p.m., and 
is a geometrically similar 
unit, but scaled down 
in the ratio of 0-688 to 1. 
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Fig. 2—Design Conditions 
A. Compressor 
B. Charging turbine 
C. Power turbine 
D. Charging turbine heat exchanger 
E. Power turbine heat exchanger 
F. Combustion chambers 
G. Throttle valve 
H. Blow-off valve 
Thermal efficiency at turbine coupling 24 per cent 


Both turbines were designed as six-stage axial- 
flow machines, with vortex blading, but the first 
stage in both was removed so that the turbines 
would match the compressor output. The rotors 
consist of three austenitic steel forgings welded 
together, but the success of the rotor cooling 
system adopted showed that ferritic material 
could have been used. Disc cover rings, built 
in segmental sections to allow for expansion, 
protect the rotor and the heavily stressed parts 
of the blades from direct impingement of hot 
gases and are cooled by air passing through the 
annular space between the disc covers and the 
rotor periphery. The air is tapped from the 
main cycle air, filtered, and fed to the rotor 
centre through holes located between the 
labyrinth glands in the rotor shaft, and then is 
distributed through holes leading to the blade 
roots and disc covers, as illustrated in Fig. 4. 
By means of calibrated fusible plugs, it was 
established that the air cooling system, which 
used less than 2 per cent of the main cycle air, 
maintained the rotor at a minimum of 250 deg. 
Cent. below the gas temperature. 

The charging turbine has four combustion 
chambers, while the power turbine has two. All 
operate in parallel, are identical and incorporate 
a “‘louvred ” flame tube, designed by the Shell 
Petroleum Company, Ltd. It consists of a pack 
of conical rings which form a strong porous 
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Fig. 3—Characteristics of the Compressor 
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tube (hrough which cooling air seeps and keeps 
the tube at a moderate temperature so that the 
shape is maintained and oxidation prevented. 
A prototype chamber, after tests lasting hundreds 
of hours and culminating in a period of operation 
at a vas outlet temperature of 1200 deg. Cent., 
was in excellent condition. A section through 
the flame tube and combustion chamber can be 
seen in Fig. 5. 

Each combustion chamber is fitted with a 
standard Shell burner assembly consisting of a 
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Fig. 4—Blade Root Cooling Details 


pilot burner and three main burners, all of the 
spill control pattern, and arranged so that any 
one burner can be withdrawn when the turbine 
is working. An independent electric pump feeds 
the fuel to the burners when starting up, and when 
running normally the fuel oil is supplied by a 
pump mechanically driven from the charging 
turbine rotor. For operating on boiler fuel a 
“ Viscostat ” was fitted to maintain the oil at 
a fixed viscosity by automatically controlling 
the steam supply to the fuel oil heating coils. 
Provision was made to prevent carbonisation 
at the nozzles by fitting a purging air system 
which blows out any remaining fuel from the 
burners when shutting down the set. 

The limited space and restricted headroom of 
the machinery space in “* Hotham,” which can 
be seen in Fig. 1, imposed difficulties in designing 
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secured by induction brazing into steel header 
plates. 


CONTROL ARRANGEMENTS 


Starting is effected by means of a 250 h.p. 
electrical motor which drives through an hydrau- 
lically-operated friction clutch and is of suffi- 
cient power to run the set at 1000 r.p.m. without 
fuel. However, normal procedure is to light up 
at 300 r.p.m. and to declutch the starting motor 
when the speed has reached 2000 r.p.m. Starting 
tests from cold showed 
that the unit could attain 
the self-driving condition 
in five minutes from 
rest and that full load 
could be taken after a 
further fifteen minutes 
running. 

For normal running 
the speed setting of the 
power turbine governor 
is controlled by a single 
lever. This, when moved 
to increase speed, 
starts a small motor 
which causes the fuel 
supply to the combus- 
tion chambers to be 
gradually increased at 
a fixed rate until the 
power turbine reaches 
the new speed setting 
of the governor. A 
movement in the opposite direction, to reduce 
speed, has one immediate and one long-term 
effect. The fuel to the power turbine is imme- 
diately reduced and, if a large reduction in speed 
is required, the power turbine throttle valve, 
indicated in Fig. 2, is, partially closed and the 
blow-off valve partly opened until the turbine 
has decreased speed by the required amount. 
By this means the speed of the power turbine can 
be rapidly reduced without altering the fuel 
setting of the charging turbine. However, the 
closing of the throttle valve sets in motion the 
long-term effect already mentioned. There 
occurs a slow reduction in the fuel supply to 
the charging turbine, resulting in a corresponding 
reduction in speed, during which time the power 
turbine is held at its governed speed. This is 
achieved by progressively opening the throttle 



































Fig. 5—Sections Through Combustion Chamber 


heat exchangers of 75 per cent thermal efficiency 
and capable of dealing with 128 lb per second 
mass flow. Compactness was only achieved 
by sacrifices in several directions and the accept- 
ance of greater flow resistance of both gas and 
air than in a comparable installation in a merchant 
ship. One heat exchanger was built for each 
turbine, the casing for the charging turbine 
contains twelve banks of tubes and that for the 
power turbine has four banks. Each bank con- 
sists of 1800 aluminium bronze tubes, Zin out- 
side diameter by 22 s.w.g. by 11ft in length 


valve, assisted at the same time by a propor- 
tionate closing of the blow-off valve, until 
normal unthrottled operation at the desired 
speed, with the blow-off valve shut, is attained. 
When desired, the long-term effect can be cut 
out in order to meet manceuvring requirements. 
When the vessel requires to manceuvre, ‘the 
charging turbine is left running continuously at 
any speed up to the maximum, so that the 
power turbine can develop full power from 
stop, in a period of time which can be measured 
in seconds. 
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Road Construction for a Tropical 


Oilfield 


As part of the post-war development of the 
Seria oilfield in Brunei (British Borneo)—to-day 
the most productive single field in the Common- 
wealth—a large programme of new road con- 
struction is in progress, at a total estimated cost 
of nearly £500,000, which is required to open 
up communications generally and to provide 
access to the large housing township newly built 
for over 1500 families. 

Seria lies in a narrow coastal strip 5 miles 
long between the South China Sea and dense 
jungle, and the first difficulty confronting the 
road builders was the lack of local stone to lay 
as a foundation and for surfacing ; moreover, 
the nearest source of stone of good quality is 
about 150 miles away. Sand from the seashore, 
however, was immediately and easily available, 
and for this reason a construction involving a 
bituminous wet sand mix was used, for the first 
time in the tropics. About 100,000 square yards 
of this construction has been built. 

The first stage consisted in the preparation of 
the road bed, in most places entailing the removal 
of decayed vegetation. Sand was brought from 
the shore by sand pump or other means to form 
an embankment at least 2ft above the highest 
level of the water table. Adequate side drainage 
was constructed in order to ensure a quick 
discharge of surface water during tropical rain 
storms. The wet sand mixture, consisting of 
91 per cent sand, 4 per cent hydrated lime as an 
activator, and 5 per cent special cut-back bitumen 
(S.R.O.), was then spread over the subgrade by 
rakes to a depth of 44in, and was consolidated by 
rollers. 

After a curing period of about two to three 
weeks, during which the roads received occa- 
sional rolling in addition to normal light traffic, 
a seal coat of cut-back bitumen was applied and 
covered with a sand/crusher fines mixture, after 
which the roads were opened to all traffic, includ- 
ing occasional trucks carrying 20 to 25 tons of 
material. This treatment proved to be adequate 
and satisfactory for the “‘ medium traffic ” roads, 
but in the case of roads carrying intensive heavy 
traffic it became the normal practice to lay a 
2hin thick chipping carpet, composed of in 
wet gravel mixed with special bitumen and lime, 
after a period of three to six months. This carpet 
had an open textured surface and, therefore, 
required a seal coat at an early date. This final 
coat consisted of a spray application of cut-back 
bitumen covered with 4in chippings, obtained 
from the Seria crushing plant. 





Technical Reports 


An Extension of the Momentum Theory of Wind 
Turbines. By H. H. Rosenbrock. The British 
Electrical and Allied Industries Research Associa- 
tion (Ref. C/T105). Price 6s., postage 3d.—The 
momentum theory of the wind turbine, as usually 
stated, leads to the result that the axial wind speed 
through the turbine disc is the mean of the undis- 
turbed wind speed and the speed in the slip-stream 
far behind the turbine. The least possible velocity 
of the slip-stream is zero, so that the speed through 
the turbine disc cannot be less than half the undis- 
turbed wind speed. In other words, the interference 
factor a, according to the theory, cannot be greater 
than 0-5. In practice, however, a can approach 1-0, 
and no critical change appears to take place when 
a=0-5. Both the thrust coefficient and the power 
coefficient change gradually and smoothly as a 
increases from zero to nearly 1. This discrepancy 
between theory and practice has been resolved by a 
slight extension of the momentum theory to cover 
interference factors from 0-5 to 1-0. 


The Effect of Series Resistance on the Energy 
Dissipated in Capacitative Spark Discharges across 
Small Gaps. By H. G. Riddlestone, B.Sc. (Eng.), 
A.C.G.I. The British Electrical and Allied Industries 
Research Association (Ref. G/T253). Price 10s., 
postage 3d.—The investigations described in this 
report are a continuation of those discussed in .Ref. 
G/T197. The primary object of the present work 
was to determine the effect of small values of series 
resistance on the electrical characteristics of capaci- 
tative spark discharges. This work had particular 
reference to the energy dissipated in the discharge 
since investigations carried out by the U.S. Bureau 
of Mines had shown that series resistance of up to 
30 ohms had no effect on the incendivity of such 
discharges. 
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Tidal Sluice Gates for Sea-Walls and 
Land Drainage 


By E. C. BOWDEN-SMITH, M.I.Mech.E.* 


In this short retrospect the author sketches part of the history of tidal sluice 
gates or tidal valves, as applied to land reclamation or drainage in Great Britain. 
He believes that the monasteries have not received the credit they deserve for 
much of the sea walls on British coasts, and he illustrates his point by describing 
tidal sluice gates near Selby, dating back to A.D. 1127, or earlier. 


IDAL sluice gates or tidal valves are 
not sliding gates operated by hand or 
power ;_ they are self-acting gates or non- 
return flap valves, operated by the flow of 
the water. 
Few people realise that much of the best 





Fig. 1—Whitgift Sluice Gate 


arable land on the eastern side of England, 
from Romney Marsh to Berwickshire, has 
been reclaimed from swamp and marsh and 
the sea-bed itself. For many centuries 
these lands have been protected from 
flooding by sluice gates of one kind or 
another. These gates or automatic tidal 
doors, which are closed by the tide when it 





* Ismailia Valve Company. 


rises (to keep the salt water from flooding 
the land) and opened by the fresh water 
when the tide falls (to let this water flow 
into the sea), have always given trouble. 
In the side-hung type, from the inability to 
function, due to silt deposit ; in the hinged 
type, from the comparatively rapid wear of 
the eyes and pins. 

In either case this is often the cause of 
heavy “ back-flow,” or leakage of salt 
water past the gate as the tide rises, which 
eventually becomes so excessive that there 
is often more salt water passing in and out 
of the sluice at every tide than there is fresh 
water being discharged. The result is that not 
only are maintenance charges doubled but, 
year by year, the water gradually stands at a 
higher level on the reclaimed land and less 
and less of that land can be used for food 
production. 

Historians tell us the earliest sea-walls in 
Britain were built by immigrants from Bel- 
gium and Friesland ;_ be that as it may, 
they give us no dates. Sea-walls with the 
necessary dykes and sluices were not con- 
structed by navvies without skilled direction 
from educated engineers experienced in 
hydraulics, such as the Romans, who are 
known to have occupied Britain between 
43 B.c. and A.D. 410. That they carried out 
extensive works in embanking and draining 
in remote times there is no question. From 
the time that the Romans withdrew until 
about 1600 very few authentic records exist. 
It must be remembered that the Dutch 
engineer, Cornelius Vermuyden, b. 1595, 
d. 1683, who was responsible for so much 
reclamation work, was not invited to this 
country till 1621. 

The author’s belief is that the monasteries 
deserve the credit for many more of the 
original sea-walls in Britain than is usually 
allowed. If they required technical assis- 
tance it could have been obtained from 
Rome, much in the same way that since our 
Army has been withdrawn from India, 
technical men could be obtained from 
Great Britain. 





Figs. 2 and 3—Self-Acting Gate at Ricall Dam Clough, Selby 
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Selby Abbey was founded by a Norman. 
French Monk, Benedict, with a charter ang 
a large grant of land from William the 
Conqueror in 1069. The original church 
at Whitgift, near Goole, under the juris. 
diction of the Abbey, dates from 1127-| 137, 
when Durannus was Abbot. The clough 
(natural water-course) which discharges into 
the Ouse through the sea-wall at Whi'gift 
is protected by a tidal sluice gate. The church 
was pulled down by John Francige na, 
Rector of Athellingflet, before 1255. In 
1304 the licence to rebuild the church 
was granted when William de Aslaghby 
was Abbot, 1300-1313. There is evidence 
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As the tide rises, water flows up culvert till doors close. 
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Fig. 4—Existing Double Doors at Ricall Dam Clough 


that Selby Abbey owned property at Whit- 
gift before 1127. As the site of the church 
is immediately behind the sea-wall (many 
feet below high tide), the wall and sluice 
must have been built a number of years 
before 1127. 

Fig. 1 shows the tidal sluice gate in the 
sea-wall at Whitgift to withstand 18ft head 
of water. It is probably one of the earliest 
types of swing-door used by the monasteries 
for protecting reclaimed land from the sea. 
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The gate, Sft by 3ft, is of timber, side- 
hung by extending the back stanchion, 
which is clamped to the masonry. This 
gate is but a slight variation of the stanchion- 
socket gate in general use a thousand years 
ago. The stop at the back prevents the gate 
openiig too wide, so that it may close auto- 
matically with the rise of the tide. 

Figs. 2, 3 and 4 show a pair of 9ft 9in by 
6ft 6in side-hung, self-acting gates in timber 
at Riccall Dam Clough, Selby, closed against 
the mitred stone arch of an 8ft 9in by 10ft 
culvert for protecting 4000 acres of arable 
land from salt water. The gates are of oak 





Fig. 5—Single Gate at Ricall Dam Clough 


with back stanchions extended top and bot- 
tom; the top extension is provided with 
an iron sleeve, clamped to the wall; the 
bottom extension is centred and recessed into 
the sill, so that the gates swing freely. This 
sluice is of great age. History records that 
sluices in this area go back to Gelfred de 
Gatesby, Abbot of Selby, 1341-1362, who 
is said to have built sluices across the mar- 
dyke, “‘ of sufficient height and breadth for 
the defence of the tides coming from the 
sea.” (“ History of Selby,” W. W. Morrell.) 

Riccall sluice was built to suit the gates 
and the original gates were made to fit the 
sluice ; therefore, except for renewing the 
timber gates of the same kind when required, 
it appears this sluice has been in use for the 
last 600 years, unaltered, as we find it to-day. 





Fig. 6—Double Hung Sluice Gates at Blanket Nook 
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The Clough at Riccall dam, which forms 
part of the river embankment, is a mere 
trickle of water for six months in the year, 
not enough to operate the gates. Centuries 
ago there may have been more water when 
the Ouse was indifferently embanked. When 
the gates stick in the silt on the sill, deposited 
by the Ouse tidal waters, in the open position, 
the tide passes straight up the Clough and 
back again as the tide 
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block is taken by direct compression on the 
masonry. 

Fig. 6 shows that the ordinary form of 
double-hinged sluice gates is subject to 
heavy “ back-flow.” The photograph was 
taken in April, 1948, at low tide at Blanket 
Nook, Lough Swilly. The gates, 6ft 9in by 
6ft 4in by 6in thick, are of timber, fixed to a 
llft by 9ft culvert with twin openings in a 





falls ; hence, ‘* back- “a ” 
flow.” Fig. 3 shows 
the gates open, the 
water at tide level, 
about 6ft deep. 

In 1951 the Ouse 
and Derwent Internal 
Drainage Board and 
the Ouse River Board, 
with the approval of 
the Ministry of Agri- 
culture and (Fisheries, 
decided to _ replace 
the existing gates (last 
renewed in 1920, now 
in need of heavy re- 
pairs) with a single 
gate of Ismailia Ait ef Se 
design. This gate is ‘Vere 
shown in Fig. 5. It is 
9ft 9in by 7ft (14ft 
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Fig. 8—Tidal Flap Arrangement 


members of a fabri- 

cated steel arm, which is bolted to the centre 
ribs that extend from top to bottom of the 
flap. There is no loose connection between 
the bearing and the flap ; no links and pins 
to wear out and no vibration. Nor is there 
any tendency to lateral motion as the vertical 
plates welded to the base form a register or 
guide for the arm, so the flap falls truly on 
its seat. The existing stone arch with a 
flat top forms a shelf for the hinge block 
base and the masonry seat is built up from 
the sill to the apex of the arch. As the 
flap hangs on a convex surface and rests at a 
slight angle, it is “ free-seating” ; that is 
to say, the greater the water pressure the 
tighter the flap is pressed evenly on its seat. 
The whole weight of the gate and hinge 


23ft stone pitched sea-wall half a mile in 
length, built 1840-1856 for protecting 900 
acres of reclaimed land. It will be noticed 
the gates are held up by chains, operated by 
a winch on the coping. This permits of the 
free discharge of the “ back-flow,” to reduce 
the level of the water in the 48 acre catch- 
ment basin immediately behind the wall, 
to the lowest possible level before the turn 
of the tide. The water seen rushing through 
the sluice in Fig. 6 is primarily “‘ back-flow ” 
water being discharged seaward again. 

At Blanket Nook the reclaimed land is 
drained by ditches, which discharge into the 
catchment basin. In dry weather the flow 
is very small, much less than the salt water 
leaking past the gates. Fig. 7 is a photo- 





Fig. 7—Single Suspension Sluice Gates at Blanket Nook 
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graph taken in April, 1950, under the same 
conditions of tide and fresh water flow as in 
1948 (Fig. 6) of a pair of single suspension 
Ismailia sluice gates that were installed in 
1949 to replace the double-hung doors. 
The low rate of discharge will be noted 
from the placid surface. It is low because 
there is no “ back-flow ” to discharge, since 
there is now no leakage past the gates at 
high tide. The water in the catchment basin 
has been reduced to its normal level and the 
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land for food production much increased. 

Thanks are due for information incor- 
porated in this retrospect on tidal sluice 
gates and sea-walls to the Ouse and Derwent 
Internal Drainage Board ;_ the Irish Land 
Commission; the Keeper of the York 
Museum ; the Vicar of Selby, and the Rev. 
W. Richardson, M.A., Vicar ot Whitgift, 
for extracts from the “Carta Willielmi 
Conquestoris de Prima Foundation Abbatiae 
de Salebi.” 


A Wind-Driven Generator 


Some preliminary details are given in this article of an experimental wind-driven 
100k W electric generator now undergoing erection on a provisional site. Its 
design is distinguished by the elimination of a mechanical coupling between the 


propeller and generator. 


It is later to be erected in a locality where “* isovents”’ in 


the region of 30 m.p.h. prevail and will become the first wind-driven generating 
set in the British Electricity Authority system. 


bs will be recalled that at the plenary meeting 
of the World Power Conference of 1950 the 
British Electricity Authority announced the 
acceptance of a tender from Enfield Cables, Ltd., 
for the construction of an experimental wind- 
driven electric generator of 100kW capacity. 
This project has now been completed and for 
the purpose of certain running trials the plant is 
being erected on a temporary site at St. Albans. 
The aerodynamic principles adopted in the 
design eliminate the need for mechanical coupling 
of the propeller and alternator, and are those 
which} were being tested in 1950 on a small 
scale by Andreau in France. The arrangement 
and flow pattern of this set are illustrated in 
Fig. 1. The propeller may be regarded as a 





Fig. 1—Diagrammatic Arrangement of Wind- 
Driven Generator 


completely shrouded diametral element of a 
centrifugal impeller having an external profile 
to ensure its rotation by an airstream and 
delivering at atmospheric pressure. Once rota- 
tion is established an air flow is induced up a 
vertical converging duct to the hub of the pro- 
peller, and is thus accelerated radially 
within the blade section and exhausts at the tip. 
This air flow, which can gain admittance to the 
ducting at atmospheric pressure only through 
vents at the lower end of the duct, passes through 
an air turbine, which drives the alternator. 
From the inlet, across the turbine to the hub 
there exists a falling pressure gradient reducing 
from atmospheric datum. 

Choice of System.—The conventional wind 
plant employs the propeller to drive the generator 
through a speed-up gearbox of high ratio. 
Such machines are simple to construct, but 
may incur risks of mechanical failure. To 
Enfield Cables Limited it seemed unlikely that 
the lessons to be learned from a 100kW 





plant of orthodox design could be applied 
to the larger sizes which would certainly 
follow: although the Andreau system had a 
conversion efficiency slightly lower than con- 
ventional plant, and the cost of its develop- 
ment would be higher, its physical and mechanical 
advantages were considerable, even in a plant of 
100kW capacity. As machines grew larger these 
advantages would progressively increase in value. 

The propeller (Fig. 3) has two light alloy blades, 
hinged for coning and maintained by torsion 
bar springs at a mean coning angle of 5 deg. 
The pitch is adjusted automatically by a hydraulic 
system so that the rotational speed is maintained 
constant when the wind is in excess of 30 m.p.h. 
and not greater than 65 m.p.h. The inboard 
section of each blade has a circular root section 
changing to aerofoil, whilst the outboard section 
has a constant thickness/chord ratio, with a 
chord of 5-75ft terminating at the trailing 
edge with an exit port. A swept circle of 80ft 
is generated by the propeller and its orientation 
is controlled and power assisted. When develop- 
ing rated output the propeller rotates at 95 r.p.m., 
the speed of the generator and turbine being 
1000 r.p.m. 

The feathering mechanism and oil-immersed 
main bearings are housed in a fabricated light 
alloy hub structure, the details and size of which 
can be deduced from Fig. 2. It is itself mounted 
on roller bearings and rotates about the axis of 
the tower as the propeller orients. 

The rated mass flow of the turbine is 1-75 tons 
per minute. It is an axial-flow unit, mounted 
vertically, and employs a single stage of 48in 
diameter. 

Both the turbine and alternator, together with 
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the fully automatic control gear, are housed 
within the base of a tower 100ft high from the 
top foundations to the propeller hub. |; is of 
stressed steel plate and girder const: 1Ction 
circular in section and decreasing in diimete 
from 9ft to 3ft 6in where it enters the hui: struc. 
ture. The upper section within the zone of the 





Fig. 3—Propellor Blades under Construction 


propeller disc is screened with a light alloy 
aerofoil fairing which rotates with the hub. The 
structure is secured through twelve preloaded 
cables pitched on a base circle of 96ft and 
inclined at 50 deg. 

The electrical equipment consists of one 100kW 
415V, three-phase, synchronous induction gen- 
erator with exciter, which is started from rest 
as an induction motor. When synchronous 
speed is approached direct current is fed into 
the field, thus causing the generator to operate 
as a synchronous motor running under “no 
load” conditions. Air is then admitted to the 
turbine which, in turn, drives the “‘ motor” 
in synchronism with the connected system. 

The output of the set increases from zero at 
17 m.p.h. wind speed to 100kW at 30 m.p.h, 
and remains constant thereafter up to 65 m.p.h. 
wind speed, when the plant shuts down. 

A principal sub-contractor for the project 
has been the de Havilland Propellers, Ltd., at 
which works it was designed and largely con- 
structed. The electrical equipment was supplied 
by English Electric Company, Ltd. 
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A 20-Ton Arc Melting Furnace 
in a Sheffield Foundry 


AST week we visited the East Hecla Works 
Lit Hadfields, Ltd., Sheffield, to see a new 
20-ton, 6000kVA “* Lectromelt ” furnace supplied 
by Birlec, Ltd., Erdington, Birmingham. This 
furnace installation, which has been in operation 
about three weeks, forms part of the post-war 
foundry reorganisation and development pro- 
gramme put in hand by Hadfields, Ltd., involving 
a total capital outlay of about £5,000,000. 

The furnace is installed in a new melting shop 
between two bays, so that the crane system 
in one bay can effect the charging operations 
while the crane in the other bay can handle the 
pouring ladle. Besides the furnace itself and the 
associated electrical equipment and winch gear 
the installation includes an 18ft 10in pouring pit, 
an ingot casting pit, a pit for the scrap charging 
bucket, two 40-ton overhead gantry electric 
cranes, and 10-ton auxiliary hoists. The Birlec 
equipment is a direct arc furnace based on the 
designs of the American Pittsburgh Lectromelt 
Corporation, and the electrode winch gear is 
controlled by B.T.H. “* Amplidynes.” 


MECHANICAL DESIGN 


The shell is cylindrical, 14ft in diameter, with 
a dished bottom. It is constructed of steel plates 
reinforced with structural steel members and, to 
prevent distortion of the shell under heat, it is 
fitted with a heavy top stiffening bezel ring which 
is water cooled. There are two door openings 
in the shell, one opposite the pouring spout 
and the other opposite the electrode masts. 
The first door is used for slagging, oxygen 
lancing, fettling and other operations, and the 
second for making alloy additions to the melt. 
The vertically sliding doors are operated by 
push button pneumatic control. Cased magnesite 
tubes form the shell lining. 

Two roof rings are embodied in the furnace ; 
they are of heavy, channel section steel (water 
cooled to avoid distortion), and are of larger 
diameter than the furnace shell to ensure that 
the skew-back bricks are away from the heat 
of the molten metal. 

We learn that this is the first 20-ton arc furnace 
to incorporate four-point roof suspension from 
two structural steel beams (as illustrated), 
an arrangement which facilitates roof change. 
The complete furnace roof structure, suspended 
at four points from the two parallel beams, is 
secured in a massive eye casting weighing over 
10 tons. 

The eye in this casting engages in a vertical 
hydraulic ram, illustrated overleaf. Because 
the ram cylinder is mounted separately from the 
furnace body, there is no tendency to subject the 
furnace shell to severe stresses when the roof is 
lifted, or to produce a hot spot on the cylindrical 
body, through impeding uniform heat dissipation. 

The roof is raised from the shell by the ram 
engaging in the eye casting and lifting it clear. 
Then the complete roof structure is swung 
round nearly 90 deg. to expose the hearth for 
top charging. The drop bottom bucket is then 
lowered into the shell and the charge loaded. 
A tightly packed charge enables the furnace to 
hold 20 tons without recharging. All roof lift 
and swing motions are interlocked to ensure 
correct sequence of operation and to prevent 
the tilting of the furnace except when the roof 
is in the working position, or lifting the roof when 
the furnace is tilted. 

Steel rocker trunnions gearing into horizontal 
tracks on either side of the shell provide 
the furnace tilting movement, 45 deg. tilt forward 
for pouring and a sufficient angle backwards for 
Slagging. The tilting rockers are operated by a 
pair of rams, mounted one each side of the furnace 
and fed with pressure oil from a self-contained 
motor pump unit which also serves the roof 
lifting mechanism. 

Three 14in diameter graphite electrodes, 
supplied by British Acheson Electrodes, Ltd., 
Sheffield, are held in high-conductivity copper 
clamps and project vertically through the furnace 





roof. The copper clamps are water cooled and 
are opened and closed pneumatically by remote 
control so that the electrodes can be slipped 
quickly and easily when a new charge is loaded 
or whenever the electrode height requires 
adjustment. The clamps are mounted on the 
extremities of horizontal arms, which carry the 
conductors for electric power and cooling water 
and are designed to minimise eddy current losses. 

The arms are connected to the vertical masts 
by crossheads fitted with hardened steel adjust- 
able rollers in anti-friction bearings which engage 
with flat machined surfaces on the masts to permit 
smooth vertical movement without lateral play. 
The electrode masts are mounted at the rear of 
the furnace shell in the heavy steel eye casting, 
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which also carries the roof supporting beams. 

Suspension of the electrode carriages is by 
flexible steel cables passing over ball-bearing 
sheaves and through ducts in the furnace founda- 
tions to individual winches, installed beneath the 
melting shop floor. The winch drums are pro- 
vided with specially designed friction bands over 
which the suspension cables pass to terminate 
in counter weights, and the drive, through 
gearing, is by d.c. motors rated for frequent 
reversing duty. 


ELECTRODE CONTROL 


Automatic control of electrode movement is 
achieved by B.T.H. “*‘ Amplidynes ” applied to 
each electrode winch motor. The “ Amplidyne ” 
equipment consists of a motor direct coupled to 
three “‘ Amplidyne ” generators in tandem—one 
generator for each electrode winch motor. 

Briefly, the field excitation of each generator is 
controlled from opposed voltage and current 
components of the furnace power circuit and 
produces a corresponding but greatly amplified 
variation in the generator voltage applied to the 
winch motors. Thus, the winch motors are 
energised in proportion to the degree of out-of- 


Roof Suspension System and Electrode Mounting 











Furnace Tilting Rocker and Lifting Ram 


balance in the furnace power circuit and the 
electrodes move rapidly to compensate for large 
changes and proportionately more slowly for 
small variations. With this system, any deviation 
from the desired arc conditions is corrected by 
smooth, stepless movement of the electrodes 
without hunting and without the use of relays. 
The 6000kVA transformer was supplied by 
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C. A. Parsons and Co., Ltd. It operates from a 
primary 11-2kV, 50 c/s, three-phase supply, and 
provides eight secondary voltages by means of 
tap changing and star/delta connection. Tap 
changing is effected by a motor-driven, inertia- 
operated, on-load tap change switch, arranged 
for off-load operation by push button control or 
manual control. An illuminated indicator on 
the furnace instrument panel shows the position 
of the tapping switch. 

The transformer is oil immersed and water 
cooled, and is conservatively rated to give a tem- 
perature rise of 50 deg. Cent. measured in the 
oil, under continuous full load. A temperature 
alarm device is embodied in the water-cooling 
system and the transformer is fitted with a 
Buchholz relay. 

The main switch, supplied by A. Reyrolle and 
Co., Ltd., is a 400A metal-clad, compound-filled, 
single-busbar, switch panel, with a rupturing 
capacity of 1SOMVA at 11kV, three-phase, and 
is arranged for solenoid operation. An inter- 
locking relay ensures that the breaker trips when- 
ever the transformer tap charge operates or when 
any of the individual furnace interlocks make 
contact. 

All controls and metering are centralised in 
one black Sindanyo control board, which, as 
shown in our first illustration, is mounted in 
the wall of the transformer substation and is 
easily accessible to the working area around the 
furnace. It contains the necessary indicating 
lamps for electrode voltage and auxiliary electric 
supplies, the transformer tapping switch indicator, 
an electric clock, voltmeter and multi-point 
switch for electrode voltages, an ammeter for 
each electrode circuit, and a kilowatt meter to 
show the power applied to the furnace. It also 
carries the required control switches for the 
electrode winch motors, hand-operated rheostats 
for obtaining the correct arcing conditions, and 
isolators for the auxiliary a.c. and d.c. supplies— 
for instrument operation, &c. A telephone on 
the board connects to the main Hadfields 
switchboard. 


Iron and Steel Works at Aviles, 
Spain 


pageant ta for the supply of equipment for 
a new iron and steel works at Aviles, 
Asturias, Spain, have been secured by the Metal- 
lurgical Equipment Export Company, Ltd., 19, 
Victoria Street, London, S.W.1, on behalf of 
four British firms. The total value of the con- 
tracts is over £10,000,000, but after allowing 
for the manufacture in Spain of a substantial 
portion of the equipment, the sterling value is 
approximately £6,000,000. The contracts have 
been placed by the Empresa Nacional Siderurgica, 
S.A., a company which has been formed as a 
result of prolonged investigation, undertaken 
by the Instituto Nacional de Industria and 
sponsored by the Spanish Government, into the 
state of the Spanish steel industry. 

The British firms participating in the contracts 
are: Head, Wrightson and Co., Ltd., which, 
in co-operation with the Fraser and Chalmers 
Engineering Works, will supply the ore prepara- 
tion and blast-furnace plant ; the Wellman Smith 
Owen Engineering Corporation, Ltd., which will 
supply the open hearth steelmaking plant ; 
Davy and United Engineering Company, Ltd., 
which will supply rolling mills ; and the English 
Electric Company, Ltd., which will supply all 
the major items of electrical equipment. The 
new steel works is to be bufit at Aviles, N.W. 
Spain, and will be based on hitherto unexploited 
sources of coal and iron ore. The first stage— 
with which these contracts are concerned—is 
designed to add 350,000 tons a year to Spain’s 
present steel output. It is expected that the 
— will be in production in late 1956 or early 
1957. 

The contract placed with Head, Wrightson 
and Co., Ltd., is worth about £3,500,000, and 
includes a complete ore handling and sinter 
plant and a blast-furnace to produce 1000 tons 
of iron a day. The equipment will be designed 
in conjunction with the Arthur G. McKee Com- 


pany, Cleveland, U.S.A., and most of it will be 
constructed at the contractor’s works at Thornaby- 
on-Tees. The order which has been received by 
Davy and United Engi ing Company, Ltd., 
is valued at about £1,100,000. It includes a 
42in reversing high-lift slabbing and blooming 
mill, feeding via electric bloom and slab shears, 
a 3-stand structural mill, in which will be pro- 
duced structural sections, joists, rails, billets, 
rounds and sheet bar, and which will be equipped 
with a full complement of finishing machinery. 
The blooming and slabbing mill, handling slab 
ingots up to 12 tons in weight and 44-ton to 5-ton 
bloom ingots, will be required to produce initially 
some 350,000 tons of blooms as the raw material 
for the following 3-stand mill, but it has been 
designed with the capacity for rolling up to 
1,000,000 tons a year against the future require- 
ments of the plant in its ultimate extended form. 
Provision for the installation of additional 
secondary mills necessary to handle this increased 
output is also being made in the layout of the 
present rolling plant. 

The open hearth plant, which is to be supplied 
by the Wellman Smith Owen Engineering Cor- 
poration, Ltd., will consist of three 300-ton 
tilting furnaces and one 600-ton active metal 
mixer. The furnaces and mixer will be fired by 
mixed gas and coke oven tar. The plant includes 
also two casting bay ladle cranes, each of 140 
tons capacity, and two hot metal cranes in the 
charging bay, each of 100 tons capacity. Scrap 
will be handled in the charging bay by two 
4-ton low ground revolving furnace chargers, and 
in the scrap bay by two 25-ton box lifting and 
overhead travelling cranes. The electrical equip- 
ment which the English Electric Company, Ltd., 
is to supply, includes a 7000 h.p. twin-drive 
for the 42in blooming mill; a set of Ward- 
Leonard drives for the blooming mill auxiliaries 
and for the bloom shear ; two 6700 h.p. motors 
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for driving the three stands of the 32in Section 
mills, and many sets of motors and control gear 
for standard and other duties. The negotiations 
preceding the placing of all these contracts haye 
been conducted over the last two years by Metal. 
lurgical Equipment Export Company, | id. a 
company formed by the aforementioned and 
other British firms to co-ordinate their export 
activities, and to offer foreign customers One 
source of supply for all the equipment re uireq 
in a modern metallurgical plant. 


GENERAL INFORMATION 


The investigation which preceded the formation 
of the Empresa Nacional Siderurgica was under. 
taken by the Instituto Nacional de Industria ang 
sponsored by the Spanish Governmen:. | 
showed that whereas the Spanish steel industry 
made 1,000,000 tons of steel in 1929, the pro. 
duction in 1950 was of the order of only 750,000 
tons, with little promise of any substantial jp. 
crease so far as existing works were concerned, 
These works, obsolescent in 1929, were even more 
so in 1950 and it was considered that in only one 
of the six larger plants could any substantial 
expenditure be justified as showing a reasoiable 
return on the investment. The iron ore deposits 
in Viscaya, rich and well known as the basis of 
the Spanish industry, and also of a substantiai 
portion of the British steel industry in the past, 
are now not nearly so plentiful or so rich, 
Exports totalling 5,500,000 tons in 1929 had 
fallen to 1,500,000 tons in 1950, even including 
the comparatively new ores from North Africa. 
Meanwhile, the steel consumption per head of 
the population of Spain had fallen to less than 
50 lb per annum, less than one-tenth of the 
corresponding figure for the United Kingdom. 

The investigators concluded that such addi- 
tions as were justifiable to the existing steel works 
would not raise the per capita production of 
steel in the country above about 90 Ib per annum, 
whereas they considered something like 165 Ib 
per annum as a minimum requirement for the 
country. They, therefore, reached the conclu- 
sion that the solution of their problems lay, not 
so much in piecemeal extensions of the existing 
plants, as in the establishment of a new integrated 
plant based on hitherto unexploited sources of 
coal and iron ore, and of sufficient capacity to 
justify, by efficient operation, the capital expen- 
diture involved. As a result of these conclusions 
the Empresa Nacional Siderurgica was formed 
in 1950 for the purpose of building and operating 
such a new plant on a site near the estuary of the 
Aviles River in Asturias. Essential conditions 
for the establishment of the new plant were that 
it should not compete with the existing iron and 
steel works in the acquisition of iron ore of which 
they were already running short, it should not 
reduce the already diminished exports of iron 
ore, and it should not be dependent on imported 
coking coal. In the location chosen it will be 
based on Asturian ores and coal, which have 
hitherto been little exploited. The land was 
acquired, and civil engineering work on its pre- 
paration has been in progress for about a year. 
A deep-water quay is under construction on the 
Aviles River. The site is ample and provision 
has been made for the addition at a later date of 
asecond and ultimately a third and a fourth blast- 
furnace. These will be accompanied by exten- 
sions of the steelmaking plant and rolling mills, 
and additional rolling mills for the production 
of merchant products, wire rods, strip, sheet and 
tinplate. There is thus the possibility of an 
ultimate annual production of approximately 
1,500,000 tons of steel, although it is realised 
that this will probably not materialise for many 
years. Assuming a population in Spain of 
30,000,000, the additional output from the new 
works, together with that of existing works, will 
mean an increase in the production of steel per 
head to approximately 123 1b, which will still 
be one of the lowest in Europe. 





BripGe AcROss THE TAaGuS.—We were recently 
invited to see an interesting colour film, made by Dorman 
Long and Co., Ltd., of Middlesbrough, with the above 
title. The construction of the superstructure of the 
Vila Franca bridge, which crosses the Tagus 20km 
above Lisbon, is described and depict in the 


film. The bridge consists principally of five tied arch 
spans, each just over 100m in length ; it was described 
in THe ENGINEER of December 21, 1951, when it had 
just been completed. 
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National Power Farming Conference 


HE third national power farming conference 
T has been held this week at Cheltenham, and 
was attended by a large company of agri- 
cultural engineers, machinery manufacturers 
and distributors, farmers and machinery advisers. 
The conference was organised by Mr. D. N. 
McHardy, of Power Farmer, and at the technical 
sessions on Tuesday, Wednesday and Thursday, 
Mr. Frank Perkins, of Peterborough, presided. 
In all, ten papers dealing with various mechanical 
and economic aspects of power farming were 
presented for discussion. Papers of particular 
interest to engineers were “ Power Farming in 
France,” by Monsieur Jean Perichon ; “‘ Farm 
Machinery Design,” by Mr. David Ransome, 
vice-president of the Institution of British 
Agricultural Engineers ; and “‘ Care and Main- 
tenance of Farm Machinery,” by Mr. J. Norman 
H. Steele, past-president of the Scottish Agri- 
cultural Machinery Association. 


POWER FARMING IN FRANCE 


Monsieur Perichon said that for years the 
majority of French farmers looked upon tractors 
as supplementary tools to be used during peak 
periods of heavy work as a complement to their 
normal animal teams. Furthermore, at the end 
of the last war, machinery on French farms was 
old, badly kept and needed to be entirely renewed. 
In 1948, there were in France 1,440,000 farms 
of less than 25 acres, 902,700 farms of 
between 25 and 125 acres, 78,700 farms between 
125 and 250 acres, and 26,500 farms of over 
250 acres. 

The paper went on to state that the use of 
agricultural tractors did not really begin in France 
until after the first world war. In 1919, there 
were 2500 tractors in use, in 1939 there were 
35,000, in 1947 there were 50,500, and in 1952 
the tractor population was put at 155,000. Even 
so, Monsieur Perichon added, a year ago the 
average in France was only one tractor for 
326 acres of worked land. He explained that 
the number of working animals had not followed 
as neat a parallel decreasing graph as one could 
have hoped! In 1938, the number of working 
animals (horses, oxen and mules) was 3,940,000, 
and in 1950 when the last census was made there 
were still 3,450,000. There were very few French 
farmers, Monsieur Perichon commented, who 
completely mechanised their farms, though the 
few who dared to do so succeeded, and it 
seemed that an overwhelming current towards 
such an evolution was now beginning to flow. At 
present, the largest demand was found to be 
for 22 h.p. to 35 h.p. all-purpose tractors, suffi- 
ciently powerful for all kinds of agricultural 
work, though there was also a certain demand 
from very small farms for a tractor of less than 
15 h.p. 

The author then dealt with implement produc- 
tion in France, and presented the following table 
showing implement output in 1951 :— 


Horse-drawn Tractor 


implements implements 
ee 940 22,560 
og es 406 i P 
Seed drills... ... 13,500 570 
tie RR ir 48,600 7,260 
Cutter-binders ... ... 21,200 5,270 
The tractor implement industry, Monsieur 


Perichon considered, was now in process of 
evolution. Prior to 1939, apart from two groups 
which manufactured agricultural machinery and 
sold tractors, agricultural machinery makers were 
not directly interested in the manufacture and 
sale of tractors. It had now become evident 
that to make the best use of a tractor it was neces- 
sary that its implements should be specially 
designed to form one productive unit with it. 
The result was that the implement industry had 
become more dependent than before on the 
tractor industry. 


FARM MACHINERY DESIGN 


Mr. David Ransome began his paper with the 
comment that the designing of farm machinery 
was not a job for the amateur, but, he said, there 
was certainly no lack of amateur inventors and 
designers. There must be, he thought, some 
connection between that and the probable fact 
that farm machinery was subjected to more 





unfavourable criticism than any other kind of 
equipment. Probably the connection was that 
farm machinery design laid itself open to obvious 
criticism, particularly ill-informed criticism, from 
farmers and others who did not fully appreciate 
the problems involved. 

The reasons, Mr. Ransome suggested, were 
not far to seek. First, unlike most engineering 
products, farm machines were not operated by 
engineers well-versed in engineering knowledge 
and the requirements and limitations of machin- 
ery. It was common knowledge that agricul- 
tural machines were put to do jobs which they 
were never designed to do, and even more fre- 
quently, they were used for jobs for which they 
were intended, but were operated incorrectly. 
The result of that position was that the designer 
was blamed for bad design. Secondly, machinery 
used in industry was maintained, repaired and 
overhauled by skilled mechanics, whereas a 
farm machine, by and large, received no such 
treatment until it was in such a bad state that 
it had to be sent to the dealer for him to do his 
best with. Again the designer was blamed ! 
Thirdly, Mr. Ransome continued, most engin- 
eering products were designed for use under 
known constant conditions, stated maximum 
power input and load, and specified constant 
and uniform material to be processed or func- 
tion to be performed. In very few cases, indeed, 
could the designer of agricultural machinery 
count on his machine being used within such 
precise limits. Some data were, in theory, so 
specified, such as the power of the tractor for 
hauling an implement, but that was about the 
nearest the designer got to anything he could 
supposedly rely on. 

After emphasising the need for trained farm 
machinery operatives, Mr. Ransome spoke about 
the “‘ indefiniteness of the basic data upon which 
farm machinery is designed.” He said that there 
did not appear to be any solution to that mainly 
inherent major design problem except in one 
direction, namely, for farmers to refrain from 
overpowering, overloading and overspeeding 
their machines and implements. That alone 
would assist in reducing the destruction of 
machines through those causes, and it would 
naturally follow that the unnecessary margin 
of safety at present built into many machines 
could become reduced, with consequent reduc- 
tions in costs. That indefiniteness of basic data, 
Mr. Ransome commented, meant either that the 
designer designed for the worst possible condi- 
tions in all respects, or, if that was going to make 
the machine much too cumbersome and expen- 
sive, he had to cut out the peaks of those 
conditions and design something that would stand 
up to 80 per cent of users’ requirements, risking 
trouble on the balance of 20 per cent. Therein, 
Mr. Ransome added, was the “ snag,” for that 
20 per cent could cause an awful lot of trouble ! 

Following a brief reference to the matter of 
price and design, Mr. Ransome went on to talk 
about ‘combine machines.” He was far from 
convinced, he said, that complete harvesters and 
various other combine machines were always the 
best even for large-scale farming operations. 
He thought that farmers could learn much from 
industry. Industrial production was made up of 
parts having to be processed through a multitude 
of operations, each succeeding immediately after 
one another, just as there was a succession of 
operations in agriculture. But, Mr. Ransome 
asked, did we see the capstan lathe combined with 
a drilling machine, gear cutter and grinding 
machine ? It could be done, but such a machine 
would be much too costly, the maintenance very 
heavy, and if one part of that machine failed it 
would automatically mean that all the other parts 
would be brought to a standstill. Production 
engineers had had years and years of experience 
of those problems, and he suggested that farmers 
could, with advantage, pay more attention to 
that experience. In industry, however, there were 
frequent examples of connecting one kind of 
machine with another and so getting in effect 
a combine machine without its expense and its 
drawbacks. In that direction, much more could 
be done in agriculture. were no serious 
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practical difficulties, Mr. Ransome suggested, 
why a number of implements should not be 
hauled one behind the other as was extensively 
done in America but seldom seen in this country. 

Finally, Mr. Ransome expressed the view that 
farmers should give more consideration to con- 
serving their capital by a greater adoption of 
multi-purpose machines, and by going into, in 
much greater detail, all the factors affecting the 
economics of the machinery they bought. If 
that were done, designers would pay much more 
attention to such matters and would produce 
machinery which would comply with economic 
requirements. 


CARE AND MAINTENANCE OF FARM 
MACHINERY 


In the course of his paper on the care and main- 
tenance of machinery, Mr. Norman Steele urged 
that farmers and machinery manufacturers and 
agents would do well to get together on the 
important question of the cost of maintenance 
and repairs. He said that a frank exchange of 
views would result in ways and means being 
found of cutting out the waste and unnecessary 
expense of repairs caused by ignorance and 
neglect. Quite often, Mr. Steele asserted, 
machinery was condemned and the maker and 
dealer unfairly blamed when the bad performance 
was feally due to the failure of the user to look 
after his equipment. The tractor, he thought, 
was a case in point. Many farmers seemed to 
think that a tractor was, or should be, so sturdy 
and shock-proof that it would stand up to any 
amount of abuse and rough handling even by the 
most inexperienced driver. That was a very dan- 
gerous fallacy. Most tractors worked at least 
1000 hours in a year, which was roughly equiva- 
lent to twice the amount of running that a car 
engine did at the present time in twelve months 
under much better conditions. On that basis a 
farmer should ensure that his tractors received 
at least twice as much care and attention as his 
motor-car. Tractors represented a considerable 
capital investment and successful arable farming 
depended largely on their efficiency and freedom 
from serious mechanical breakdown. The same 
argument, Mr. Steele said, applied equally to 
other expensive machinery. 





British Standards Institution 


All British Standard Specifications can be obtained from the 
1 ize, of the Institution at 24 Victoria Street, London 


ADJUSTABLE ADAPTORS FOR MULTIPLE 
SPINDLE DRILLING HEADS 


No. 1935 : 1953. This standard has been pre- 
pared to meet the need for adjustable adaptors to be 
interchangeable, not only between the various makes 
of spindle manufactured in this country, but also 
between British and American spindles. The specifi- 
cation achieves this to a great degree, but goes a step 
further than American practice, in that it provides 
dimensions for fine adjustment by two nuts in addition 
to the coarser adjustment by a single nut. Together 
with the dimensions, the standard lays down require- 
ments for material and various manufacturing items. 
The adaptors specified are for Morse taper shank 
tools and are not intended for use with tools having 
parallel shanks. Price 2s. 6d. 


PORTABLE FIRE EXTINGUISHERS OF THE 
FOAM TYPE (GAS PRESSURE) 


No. 740, Part 2: 1952. In the foam type of 
extinguisher dealt with in this specification the 
extinguishing medium (foam) is expelled by means 
of pressure resulting from compressed or liquefied 
gas from a pressure container attached to or fitted 
into the extinguisher. The standard gives full details 
of the requirements regarding method of operation, 
performance, anti-corrosion treatment, and chemical 
charge to be used in the extinguisher, as well as 
specifying the riveted and welded construction of the 
extinguisher for all details, together with the necessary 
fittings. Additional clauses are also given covering 
method of test and marking. Price s. 


HACKSAW BLADES 


No. 1919 :1953. This standard represents the 
fruits of co-operation between the British Standards 
Institution and the British Hacksaw Makers’ Associa- 
tion, and has the further advantage for many sections 
of industry that its provisions for the ranges of sizes, 
teeth and dimensions are identical with those accepted 
by American and Canadian manufacturers through 
a between the respective trade organisations. 

ice 3s. 6d. 
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THE EAST COAST FLOODS 


The abnormal conditions of wind and tide 
which were experienced on the East Coast 
on the night of January 31st and February Ist, 
and the disastrous floods which ensued 
have, by now, been given much publicity. 
On that night, a deep depression had 
moved south-eastward from the Shetlands 
across the North Sea, deepening as it pro- 
gressed, and its centre was then close to 
Hamburg. It caused winds of gale force— 
Force 8 or 9 on the East coast and Force 10 
further out in the North Sea and on the 
Dutch coast—to sweep straight down the 
North Sea in approximately a north to south 
direction. A glance at a map will indicate 
the “‘ funnel ” shape of the North Sea, which 
was doubtless favourable to the growth of 
the tidal surge initiated by the wind. Accord- 
ing to a statement in the House of Commons, 
which we printed in a note last week, 
the tidal surge was equal to an increase 
in level of at least 6ft. The tragedy occurred 
because this surge happened to coincide 
with high water of a spring tide. At the 
Port of London Authority’s tide gauge at 
Southend, a level of 15-12ft O.D. was 
recorded, 6-32ft above the predicted level. 
According to a letter in The Times of Febru- 
ary 9th, a level of 18ft or 19ft O.D. (20ft 
above Liverpool datum) was reached on the 
Norfolk coast. By comparison the predicted 
levels of 8-2ft O.D. at Immingham and 
5-4ft O.D. at Harwich may be noted. 
The predicted evening tide on February 
Sth is 12-4ft O.D. at Immingham and 
6-4ft O.D. at Harwich. Storm surges of 
the magnitude recorded at the P.L.A. 
gauge are by no means rare and several 
examples are given in the Admiralty 
Tide Tables. .One of them fecords that on 
April 7, 1943, the sea level was raised 64ft 
at Dover Strait and 10ft above its mean 
level at Sheerness and Felixtowe. Needless 


to say, since no flooding resulted, this surge 
occurred at about low water, and was caused 
by almost identical meteorological condi- 
tions ; in fact, the conditions of January 31st 
correspond with those stated in the tables 
as being most favourable for a rise in tidal 
Whilst noting these general factors 


levels. 
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responsible for the floods, some small 
comfort may be derived from the absence 
of one other contributory cause, which could 
have made the disaster even worse—that 
is, a heavy flood run-off from the various 
East coast river catchments due to heavy 
rain. 

A conclusion which has, apparently, been 
fairly commonly drawn from the flooding 
of January 3lst, is that absolute safety 
from the sea cannot be obtained. This con- 
clusion is not correct. Safety can be ensured 
—at a cost, however, which, practically 
speaking, may be too high, or considered so 
by the particular authorities concerned. It 
is necessary to distinguish between two sorts 
of coastal phenomena—erosion, which may 
be continuous, perhaps even in calm weather, 
and the flooding of low land by exceptional 
tides; the latter was the primary cause of the 
one experienced on the East coast. In either 
case, the design of sea defences is not, by any 
means, an exact science. Much more so 
than in other branches of civil engineering, 
it is a happy hunting ground for empirical 
methods and for rule of thumb design. Con- 
sequently, there exists no little controversy 
about design, and therefore corresponding 
opportunity for “‘economising” by those 
paying for the works, so that many of them 
may be, perhaps, not quite as substantial 
and rugged as the engineers who designed 
them would like them to be. Maintenance, 
which is essential for such works, is also 
expensive, and may be neglected too, as 
it appears to have been neglected with some 
of the older East coast works. Nevertheless, 
the more modern sea walls of the East coast, 
as far as we can ascertain up to the present, 
seem to have stood up well to the recent severe 
test. As a general rule, the breaches have been 
made in the older works, some of them more 
than a hundred years old, which are prin- 
cipally embankments. The mechanism of 
failure appears to have been that an embank- 
ment was overtopped, and a breach caused 
either by the surge passing over it, scouring 
out some local weak spot, or else by scour 
on the soft landward side. The more modern 
walls, generally of concrete, were, in most 
cases, we understand, able to withstand 
the flow over their tops, with comparatively 
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minor damage and not much flooding behing 

them (except of course, where flooding was due 
to breaches on neighbouring lengths of \yall), 
and were able to resist subsequent tides. 
The obvious conclusion is that the walls 
should be built with a clearance above the 
highest possible surge level, or if this proves 
too expensive, they should be able to with- 
stand an occasional overtopping. It y>5uld 
be an interesting job for the statistic ily. 
minded designer to calculate the probability 
of a surge of given magnitude occuring 
at high water spring tides, and the probability 
also of river flooding occurring simultane. 
ously. Then the extra capital cost of a higher 
wall might be balanced against the estimated 
cost of flood damage, in a manner analogous 
to that which has been used for the design 
of flood spillways for storage dams. The 
existing levels of the East Coast sea walls 
generally vary between about 20ft ©.D. 
down to as low as about 16ft for some old 
embankments. 

In retrospect, considering the recorded 
surge heights and the levels of the defences, 
it might be asked why no warning of the 
possibility of such extensive flooding has 
ever been given by some engineer with an 
extensive knowledge of the area. In fact, 
warnings of the inadequacy of the sea defences 
have been given from time to time by engin- 
eers, but it could not be expected that they 
would cause public alarm if, for instance, 
calm summer weather was prevailing at 
the time. That the problem has not been 
entirely neglected is evident from the passing, 
in 1949, of the Coast Protection Act, and from 
the formation of the River Boards during the 
past few years. Probably the greatest 
adverse factor has been the general policy 
of restricted capital expenditure, from which 
many branches of civil engineering, as well 
as coast protection, have suffered in recent 
years. As an example, the Great Ouse flood 
prevention scheme, on which work is to be 
started shortly, may be cited. It is safe to 
say that with this scheme in operation 
there would have been no extensive damage 
in the Ouse catchment under the conditions 
encountered. The frequent pleas of engineers 
for more capital works, the need for which 
is foreseen from careful computation on a 
long-term basis, may thus go largely unheeded 
until some catastrophe brings immediate 
and sensational publicity. If there is to be 
some beneficial outcome from the disastrous 
events of a fortnight ago, it is surely that, 
with the River Boards newly formed and 
the Coast Protection Act recently passed, 
a real start may now be made upon an inte- 
grated scheme of wisely-designed coast and 
river protection works which will really 
ensure safety from floods. A statement on 
the Government’s policy in this matter has 
been promised to which, we are sure, all 
civil engineers will look forward with con- 
siderable interest. 


SAFETY IN THE FACTORY 

Every factory under the law of this land 
has to take certain measures towards the pre- 
vention of accidents. Most of them, we think, 
go far beyond the mere letter of the law in 
trying to do so. Yet the success they attain 
varies and the curious anomaly may even 
arise that a factory whose management takes 
relatively little interest in the subject may 
experience no worse a record of accidents than 
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another whose notice boards carry numerous 
propaganda posters and whose safety officer 
js actively trying to prevent them. More- 
over, unexpected difficulties arise. Many a 
firm has found how difficult it is, for instance, 
to persuade employees to wear protective 
clothing, such as safety boots and goggles. 
Even guards upon machines may be removed 
by the very people they are designed to pro- 
tect ; and unnecessary risks seem constantly 
to be taken merely to save a little time or 
trouble or out of sheer careless disregard of 
danger. Much has been said and written 
on these topics ; but nothing more prac- 
tical, we think, than the material con- 
tained in a Report issued some weeks ago by 
the National Joint Advisory Council for the 
Rubber Manufacturing Industry. We com- 
mend that document, entitled ‘‘ Studies of 
Accidents in the Rubber Industry ” to the 
notice of engineers. For it demonstrates how, 
by effectively tackling the problem, the num- 
ber of accidents in industry can be very much 
reduced. According to the Report, “ lost- 
time” accidents amongst a large pro- 
portion of the firms in the industry 
amounted from January to June, 1950, to 
1:71 per 100,000 man-hours worked. For 
the same six months of 1952 the figures had 
been reduced to 1-08, a very substantial 
change. Moreover, although the Report 
relates, of course, only to the rubber industry 
and although some of the risks covered are 
particular to that industry, nearly all of what 
is stated is applicable in engineering works 
and, indeed, in industry at large. 

The Accident Prevention Cornmittee set 
up under the National Joint Industrial 
Council for the industry has been collecting 
accident statistics since 1950. A point of 
significance that has emerged is that by far 
the bulk of accidents reported have proved 
to be ‘* non-technical,” that is, in the words 
of the Report, ““ They do not need experts 
of any variety to discover and explain the 
causes or to see possible remedies.” About 
40 per cent of all accidents resulting in serious 
injuries can, indeed, be classified under the 
two heads of “Persons Falling” and 
“Falling Material.” It is therefore urged 
that everyone in a factory should be “ given 
the opportunity to play a part and to make a 
contribution towards the achievement” of 
greater safety; that, in short, the men 
themselves should be consulted. For it is 
the people upon the factory floor who know 
best where the hazards lie and how hazards 
are created, and it is they who can often 
suggest to managements simple methods of 
cure. It is hardly necessary to add that the 
co-operation of the men can only be got 
when management shows how keen is its 
interest in the subject and how ready it is to 
take action wherever and by whomsoever 
hazards are pointed out to it. For the 
encouragement of safety must come from the 
top. The men must first be educated in the 
advantages both to ‘them and their de- 
pendants and to their employers of making 
working conditions safer. . Yet, as the 
Report is careful to point out, there is much 
more in that education than much of the 
propaganda that is seen so often on works 
notice boards, or is distributed in leaflet form 
or contained in the body of lectures. Propa- 
ganda is not necessarily educational at all. 
Much of it goes in at one ear or eye and out 
at the other ; whereas what is needed is to 
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get men to adopt safety precautions as a 
natural and ordinary part of the daily routine. 
That degree of co-operation can only be 
approached if management constantly reveals 
its interest at the shop floor level. The 
Report indicates ways in which it can be 
done. 

There is one thing the Safety Committee 
has not done and prides itself upon not 
doing. Let us quote from the Report itself. 
** Carelessness is a word we have rarely used 
in writing or talking of accidents. We find 
no merit in recklessness or folly. But all 
men are careless sooner or later, and we 
hesitate to condemn so universal a quality— 
better to provide against carelessness in our 
moments of wisdom.” How sane and 
sensible is that attitude! Of course, some- 
one is almost always blameworthy when 
an accident occurs ; almost always there has 
been some failure of the human element. 
But it is an arid policy to say of a sufferer 
that he had only himself to blame. For how 
much more effective can safety measures 
become when the blame for the accident is 
not laid upon somebody’s carelessness, but 
upon the conditions that made carelessness 
dangerous ! Those conditions can usually be 
remedied. It is much more open to doubt 
whether men as a whole can be rendered 
more careful. Moreover, if it is accepted 
that ‘‘ all men are careless sooner or later ” 
a fruitful approach is opened to engage the 
real interest of the men on the shop floor. 
Safety, we feel, is not very effectively preached 
as a selfish concern of each worker for his 
own skin ; for most human beings think of 
accidents as things that happen to other 
people, never to themselves ! But it is one 
of the pleasanter traits of human nature that 
many people tend to be more concerned about 
the safety of their friends than about their 
own. Safety can thus be preached as a 
means whereby each can protect others from 
injury. In the working of any factory hazards 
are continually being created by the moving 
and storing of parts, the starting and stopping 
of machinery, the installation of new or the 
removal of old plant, the maintenance of 
plant and the building or altering of shops. 
A safety officer, alone, cannot keep track even 
of all the more obvious dangers like worn 
stairs, slippery floors or insufficiently lagged 
pipes, far less take note of the temporary 
dangers created by the failure of a lamp in a 
dark passageway, by the projection of badly 
stored stock into a gangway or the upsetting 
of oil upon the floor. Such hazards can only 
be kept within bounds if the men themselves 
when they notice them take some action to 
put them right. It is the managements’ job 
to create the conditions that will encourage 
them to do so. 





The Institution of Electrical 
Engineers 

THE Institution of Electrical Engineers has 
elected to its honorary membership Sir Harry 
Railing, for his services to electrical engineering, 
science and the Institution. It has also made the 
thirty-first award of the Faraday Medal to 
Colonel Sir A. Stanley Angwin, for his out- 
standing contributions to the development of 
telecommunications. Sir Harry Railing was 
born in 1878 and educated at Munich Univer- 
sity. After practical training in Europe and the 
U.S.A., in 1905 Sir Harry came to the Witton 
Engineering works of the General Electric Com- 
pany, Ltd., in charge of the test department and 
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laboratories. In 1911 he was made a director 
of the company and given charge of the Witton 
works, where he remained for twenty years— 
a period of rapid expansion. He left Witton for 
London in 1933, but continued to control the 
works organisation. In 1941 he was appointed 
joint general manager and later became, in turn, 
vice-chairman and chairman and joint managing 
director. His services to’ the Institution of 
Electrical Engineers began in 1912, when he 
became a member and served on the committee 
of what was then the Birmingham Local Centre. 
After two periods as a member of council, 
Sir Harry was elected president in 1944, and he 
was knighted in the same year. He served as 
chairman of the council of British Electrical 
and Allied Manufacturers Association in 1944~ 
45, and was elected president of the Association 
in 1952. His work for the industry as a whole 
includes service as a member of the engineering 
advisory council to the Ministry of Supply since 
1947. In 1951, Sir Harry was appointed a 
member of the Iron and Steel Consumers 
Council. He is a past master of the Worshipful 
Company of Patternmakers. 

Sir Stanley Angwin, the recipient of the 
Faraday Medal, was born at Penzance in 
1883, and was educated at Queen Mary 
College. After a pupilage with Yarrow and 
Co., Ltd., he joined the Post Office Engineer- 
ing department in 1906. Throughout the war 
he served in Gallipoli, Egypt, Palestine and 
France, with the Lowland Division Telegraph 
Company, a unit which he had raised when the 
Territorial Force was inaugurated. He was 
awarded the M.C. and D.S.O. After the war, 
Sir Stanley returned to the Post Office Engineer- 
ing Department and joined the rapidly-expanding 
wireless section. There he took a leading part 
in the design and construction of the Leafield, 
Cairo and Rugby radio stations, and in the in- 
auguration of the transatlantic telephone service. 
He became assistant engineer-in-chief of the Post 
Office in 1932, deputy engineer-in-chief in 1935, 
and engineer-in-chief in 1939—a period of seven 
years during which many major technical 
developments took place, including the intro- 
duction and expansion of the short-wave over- 
sea radio-telephone services and the use of the 
coaxial cable system. Sir Stanley was knighted 
in 1941 and received the K.B.E. in 1945. He has 
had extensive experience of international com- 
munications and is chairman of the Common- 
wealth Telecommunications Board. Sir Stanley 
first became a member of the Institution of Elec- 
trical Engineers in 1910. After serving as chair- 
man of the Wireless Section in 1931-32, he was 
elected a member of council in 1937. He became 
vice-president in 1939 and president in 1943. 
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Obituary 


ALAN P. GOOD 

WE record with regret the death of Mr. 
Alan Paul Good, of Glympton Park, Wood- 
stock, which occurred in South Africa on 
Tuesday last, February 10th, after a long 
illness. Mr. Good, who was forty-six, had, 
for some years, occupied a prominent posi- 
tion on the commercial side of the British 
oil engine industry. 

Alan Good was born at Foxrock, near 
Dublin, in April, 1906, and was educated at 
Marlborough and Oxford, where he took his 
law degrees. Subsequently, he became a 
partner in a London firm of solicitors, but 
he soon left the law for commerce, and by 
1935 was confining his activities almost 
wholly to the engineering industry. Mr. 
Good was largely responsible for the forma- 
tion of the Brush-ABOE group of companies, 
which now includes the Brush Electrical 
Engineering Company, Ltd., and Associated 
British Oil Engines, Ltd. He became deputy 
chairman of the Brush Electrical Engineering 
Company, Ltd., in 1939, and two years 
later was appointed chairman of the execu- 
tive committee and managing director. The 
formation of Associated British Oil Engines, 
Ltd., followed, the constituent companies 
being Petters, Ltd., Mirrlees, Bickerton and 
Day, Ltd., J. and H. McLaren, Ltd., The 
National Gas and Oil Engine Company, 
Ltd., and Henry Meadows, Ltd. In addition 
to his responsibilities in the direction of 
these interests, Mr. Good was chairman of 
Associated British Engineering, Ltd., and 
Heenan and Froude, Ltd. Unfortunately, 
failing health compelled Mr. Good to 
relinquish his position as managing director 
of the Brush-ABOE group last October. 
He remained deputy chairman and, despite 
his deteriorating health, continued to the 
end his keen interest in the affairs of the 


group. 
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Factory Organisation and Management. By 
N. F. T. SAUNDERS, B.Sc. London: Sir 
Isaac Pitman and Sons, Ltd., Parker Street, 
Kingsway, W.C.2. Price 16s. 

THERE is much in this book that will prove 

both interesting and instructive to the works 

manager as well as the student, for it is 
written in a way calculated to inspire inquiry, 
and we may also add, criticism—perhaps in 
itself a good sign. In a book intended to 
cover so wide a field as management it is 
obviously impossible to treat every phase of 

a complex subject exhaustively, and the most 

an author can expect is to put his reader on 

right lines, enabling him to think for himself 
and be able to adapt what he reads to meet 
his own personal problems. In this Mr. 

Saunders has been successful. 

To give a general idea of the different 
branches covered it might be well to notice 
that the book is divided into fifteen chapters 
dealing respectively with the fundamental 
policy of an organisation, the human factor— 
the most important of all studies—the 
question of original design and development, 
the drawing-office, the necessary planning 
and tooling for manufacture, the control of 
materials and production, an inquiry into 
the possibilities of mass production on a small 
scale, the responsibilities of buying and its 
relation to other functions, the manner in 
which goods should be dealt with as they 
come into the factory, the handling of the 
finished article, problems incident to labour, 
an important discussion on overheads, a 
brief outline of budgetary control, and 
finally a chapter on estimating and costing— 
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such is the general scope of the work before 
us. 
The author has primarily in mind the small 
factory, for, as he rightly points out, many 
books have dealt in considerable detail with 
the larger concerns, and yet only 30 per cent 
of the country’s total output is produced in 
these large factories. Accordingly more 
attention should be devoted to the smaller 
factory, which contributes so largely to the 
export drive, but Mr. Saunders’ considered 
opinion is that the organisation of many of 
these is “‘ deplorable.” He suggests that the 
complex organisation of a large factory is to 
be regarded as “ the penalty of size ” rather 
than an asset, and if this is so it is certainly 
wise to concentrate on making the small 
factory, with its inherent advantages, as 
efficient as possible. But in his examination 
of the subject it is often hard to see how he 
would apply the principles enunciated to the 
small concern, and what functions that are 
necessarily distinct in the big, should be 
grouped together in the small unit. For this 
purpose a chart of the “family tree’ type 
would prove invaluable. We cannot agree 
that the estimator and cost accountant should 
be grouped together, for the functions are 
essentially distinct, the latter being a valuable 
check on the former, and any opportunities 
for collusion would tend to cover up mis- 
takes made by the estimator. The most 
suitable methods of arranging for the re- 
covery of overhead expenses is so important 
and so little understood that perhaps more 
attention might have been devoted to it, for 
it has been treated in rather a sketchy 
manner, and just to levy a fixed percentage 
on labour is crude, to put it mildly. The 
estimator should realise how large orders, 
and even potential orders of magnitude 
must enable a lower rate of recovery to be 
applied. 

The attitude of the author towards labour 
is excellent, and a careful study of his 
remarks is well worth while ; indeed, every 
manager, foreman and shop steward would 
do well always to remember that “ the object 
to keep in mind always is to destroy the idea 
that the workers and the executive are on 
opposite sides of a fence. The truth is that 
they are both on the same side.” Bearing 
this in mind will facilitate the treating of all 
workers as members of a team. It is per- 
fectly true that it is easy to promote a man, 
but not so easy to “‘ demote” him, and that an 
excellent mechanic might prove to be an 
indifferent foreman, but we feel it is not so 
true to contend that it is difficult to try a man 
out before appointing him, for both holidays 
and periods of sickness afford good oppor- 
tunities for a temporary promotion calcu- 
lated to enable an observant manager to see 
how likely a man is to fill a higher post. 

We find it hard to reconcile some of the 
author’s dictums with his statement that he 
has the small concern in mind. For example, 
while we agree that experimental work should 
be kept out of the factory when we have in 
mind the large works, a small one cannot 
afford to run a special experimental shop. 
Again, when he speaks of the case where 
** each department has its own tool stores,” 
he cannot have in mind the small concern 
where one tool store covers all requirements, 
and where probably one versatile shop 
draughtsman produces all the sketches of the 
tools and jigs required. All the same, the 
manager of a small works will do well care- 
fully to consider to what extent he can apply 
the general principles to his own particular 
organisation. 

The whole book is fertile with suggestions 
which could be discussed in detail and 
criticised, we hope, in a constructive way ; 
but we feel that enough has been said to 
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justify a careful study of a well-set-oyt 
book, the usefulness of which wou, 
be increased by suggestions as to Suitable 
works to consult when a more extensive 
knowledge of the different branches is 
required. It is interesting to note that the 
author himself has had the task of establish. 
ing a small factory to produce an article of 
the highest technical complexity to compete 
with the products of large factories in the 
United States. His chapter on small-scale 
mass production is accordingly the result of 
definite personal and practical experience, 


SHORT NOTICES 


A Half-Size Total Heat Entropy Chart fo 
Steam. By Professor H. Wright Baker, D.Sc, 
M.I.Mech.E. London: Edward Arnold ang 
Co., 41, Maddox Street, W.1. Price 3s. 6d. or, 
in a tube, 4s. 3d.—This chart is based on the 
Callendar Steam Tables and the 1939 Heat 
Entropy Chart for Steam (British Electrical and 
Allied Industries Research Association). | 
measures 17in by 17in as compared with the 
38in by 34in of the original diagram and has 
been produced to fill a long-felt need for 4 
smaller diagram which would be particularly 
useful to students working for degrees or for 
Higher National and other certificates. The 
smaller space available called for a reduction 
in the number of lines, but the lines reproduced 
have been carefully selected and a small number 
of additional lines interpolated to give con. 
venient sub-divisions of the main units to ensure 
that the resulting diagram is clear and accurate, 
Three colours are employed and the lettering 
and figuring have been rearranged to lie, as 
nearly as possible, parallel to the axis of entropy. 
On the chart total heat is given from 800 to 
1550 B.Th.U. per pound, the entropy range 
is from 1-30 to 2-05 units and the maximum 
superheat is 700 deg. Fah. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 
IRON FOUNDRIES AND THE IRON AND 
STEEL BILL, 1952 


Sir,—I have read with interest the leading 
article in your issue of January 23rd, and whilst 
it sets forth moderate views which are worthy 
of serious consideration, it does not, I think, 
fairly represent the majority opinions of iron- 
founders and the engineering industry. May I, 
therefore, set these forth as I see them. 

Whilst it would be an exaggeration to say that 
nobody supports the Minister in the inclusion 
of iron foundries in the Iron and Steel Bill, it 
would, nevertheless, not be far from the truth. 
This was brought out clearly by the recent 
national ballot under the auspices of Price, 
Waterhouse and Company of all those directly 
concerned, that is, the firms with iron foundries, 
who surely should be entitled to a greater say 
in this matter than non-foundry firms. The 
opinion of the foundry firms was clear and 
decisive, with 93 per cent of the votes cast being 
against the inclusion of iron foundries in the 
Iron and Steel Bill, and only 7 per cent in favour. 
Such an overwhelming majority must surely be 
almost unique in democratic experience. 

Up to recently, opinion in foundry and engi- 
neering circles, amongst many Members of 
Parliament and, indeed, amongst all concerned 
in any way at all, was rapidly gathering snowball 
weight and momentum and looked like becoming 
irresistible. Then the Minister had his meeting 
with the various trade associations and the whole 
picture changed. Comprehensive and detailed 
reports appeared throughout the Press of the 
country, mostly in very similar terms, with 
editorials based on them, all conveying the 
impression that the “‘ row” was over, that the 
Minister had conferred with the various trade 
associations at an important conference on 
January 13th, and that all differences had been 
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amicably resolved. This resulted in a wide- 
spread misunderstanding amongst the public at 
large ‘hat the trade associations and industry 
in general now supported the Minister in the 
inclusion of iron foundries in the Iron and 
Steel Bill and that a general agreement had 
been reached. 

The most important thing in this whole matter 
js, of course, the principle of freedom for the 
foundries on the one hand, or on the other, of 
their inclusion under controls in the Iron and 
Steel Bill. It is, therefore, of the utmost import- 
ance to understand whether this matter was freely 
negotiated between the trade associations and the 
Minister of Supply on January 13th. For some 
time before that meeting the trade associations 
were given to understand that, if they did attend 
the meeting with the Minister, they would be 
taken to agree that they would not continue 
to carry on anything in the nature of any open 
opposition to the Bill. If the Minister at the 
eleventh hour afterwards did recede from that 
position, it was only after it had been made quite 
clear that the Government had determined to 
include foundries within the ambit of the Bill. 
What freedom of discussion was left about exclu- 
sion of foundries when the Government in effect 
had decided that whatever foundry firms said 
they would be included? And the trade associa- 
tions were further left under the impression that, 
if they did not cease from carrying on opposition 
to the Bill, that the Minister might then refuse 
to insert in the Bill any protection for the 
foundries which the Government had decided to 
include. Surely these circumstances and con- 
ditions most plainly exclude anything in the 
nature of freedom of agreement and constituted, 
as so many members of the engineering and allied 
industries do not hesitate to say, ‘* duress.” 
It was because of that state of things that some 
trade associations decided they would not attend 
the meeting with the Minister, amongst them our 
own trade association, the British Internal Com- 
bustion Engine Manufacturers’ Association. 

The majority of the trade associations, with 
their long history of co-operation with whatever 
government might be in power, did decide to 
attend the meeting and discuss improvements 
to the details of the scheme. They did, never- 
theless, make it very clear that whilst they 
would argue no further about the principle 
of the exclusion of iron foundries from the Iron 
and Steel Bill, accepting that the Minister would 
not give way, they in no way abandoned their 
views on the matter. They safeguarded them- 
selves on this point, in view of their knowledge 
of the strong feeling in the engineering industry, 
by the inclusion of a sentence in the “ Press 
release ’’ agreed on with the Minister at the end 
of the conference, the relevant abstract of which 
reads as follows :— 

** On the other hand, the British Steel Founders’ 
Associations and representatives of the Engineer- 
ing Industries maintained their view that 
Foundries should be excluded from the Bill.” 

I have since had confirmation of this from one 
of the leading engineering trade associations 
which attended the meeting. 

All this aspect received very little, if any, Press 
publicity, and I believe that most editors were 
largely unaware of it. 

The position, therefore, as I see it to-day, is 
that practically everybody in the industries con- 
cerned and, indeed, farther afield, still feels 
intensely that the inclusion of iron foundries 
in the Iron and Steel Bill is wrong. There has 
been no change of heart on this. The situation 
has, however, changed materially, but only in 
so far as organised opposition is no longer 
active, and an impression has arisen that there is 
actual support from engineering trade associa- 
tions. The timing also was important in that 
this result was largely achieved a few hours 
before publication of the delayed result of the 
ironfoundry ballot. The result of the national 
ballot of ironfounders would, in the ordinary 
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way, have produced an electrifying result. 
Coming, as it did, after the Press reports of the 
Minister’s meeting with the trade associations, 
it no longer seemed very relevant or of the 
decisive importance it deserved. This situation 
does not make the Minister right and the industry 
wrong—dquite the reverse. It only means that 
the voice of organised industry is now silent and 
there is a general feeling aniongst large numbers 
of those in industry that they have been out- 
manceuvred. It is, indeed, questionable whether 
the stifling of constructive opposition and widely- 
held views is wise or will pay in the long run. 
It is a thousand pities that the trade associations 
accommodated the Minister at all on the prin- 
ciple on which their members feel so strongly. 
Reference back to members would, I think, 
have produced a similar result to the foundry 
ballot, indeed, half the firms balloted were 
engineering firms with tied iron foundries. In 
support of this point, it might be of interest to 
record that I recently approached twenty-one 
local engineering firms with tied iron foundries ; 
twenty immediately gave me their support and 
only one did not reply. 

It is represented that industry is deeply divided. 
The industry concerned, the ironfoundry indus- 
try, is not, as is shown by the ballot. The steel 
firms, through their trade associations, have 
supported the Minister, but as far as I know they 
have no iron foundry interests (in so far as they 
may have, they would have been covered by the 
ballot). I can only imagine that in some way 
they think it will help them if 2000 ironfoundry 
firms are added to the 280 or so steel firms (at 
present nationalised). The only other body worth 
mentioning which has supported the Minister 
is the Council of Ironfoundry Associations, 
whose advice to the Minister is now, I believe, 
discredited by the national ballot of ironfounders. 
Engineering firms are solidly against the Minister 
on the principle, and have only co-operated in 
the comparatively unimportant aspect of adjust- 
ing the details. The only difference in opinion 
amongst engineers to-day is in respect of the way 
and extent to which continued resistance will 
serve a useful purpose. It is thus evident that 
there is no division of opinion in industry of 
those entitled by their foundry interests or 
views of their members to have a say in the matter. 

As there is some confusion in respect of the 
set up of the steel and engineering industries, 
it might be useful to describe them in simple 
terms. There are three main divisions to be 
considered :— 

(a) The steel and pig iron manufacturing 
industries which produce lumps of steel or pig 
iron from Nature’s materials. 

(6) The foundries which use these lumps and 
by melting them fashion them into complicated 
shapes. ; 

(c) Engineering industries which, as an impor- 
tant part of their activities, finish these compli- 
cated shapes to precise dimensions. 

It will at once be apparent that foundries and 
engineering are interlocked, and remote from 
steel, a fact which is borne out by the distribution 
of foundries in industry—1000 of them being an 
integral part of engineering works (tied foundries) 
and the remaining 1000 being independent but 
working for the engineering industry. In other 
words, foundries and engineering works merely 
use pig iron and steel as raw materials obtained 
from firms in that trade but have no part in their 
industry, yet the Minister groups foundries with 
the iron and steel producing industries as a 
necessary part of a ‘comprehensive plan for 
the whole of the industry.” It would surely be 
as reasonable to class a housewife as a farmer 
because she uses butter ! 

In respect of control of foundry materials, 
notably pig iron, war-time and post-war controls 
were concerned with a passing phase of material 
scarcity, which is not a valid reason for permanent 
legislation as opposed to temporary means, and 
in any case, adequate legislation already exists. 
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1 believe | am speaking for the vast majority 
of engineers when I say that I feel that, 
irrespective of what party be in power, it is 
extremely bad for industry to become a plaything 
of politics, to be tossed to and fro on its stormy 
seas, to be nationalised, de-nationalised, and 
then to be re-nationalised as has been or will be 
the fate of steel. They feel it their duty for the 
sake of all their employees to do all in their 
power to prevent their industry from suffering a 
like fate. The Labour Party have committed 
themselves to re-nationalising steel and this will 
probably be done irrespective of its present or 
future merits because they have committed them- 
selves to it and cannot draw back even if they 
wanted to. The matter will become the subject 
of political passions and prejudice and not of 
reason. When the next Labour Government, 
therefore, proceeds with its declared and re- 
affirmed programme of re-nationalising steel 
it will find attached thereto the iron foundries 
and will have to do something with them. 
They cannot just be left in the air. They will 
either have to be freed entirely from controls 
and be returned wholly to private enterprise, 
or the control under which they will be operating 
will have to be modified to the kind nearest to 
their (Labour’s) hearts—nationalisation. 

Once the principle of control is conceded, once 
the foundries are included in the Iron and Steel 
Bill, a chain reaction will have been started which 
it will probably be impossible to stop. That is 
why 93 per cent of those voting in the foundry 
ballot were against the-inclusion of iron foundries 
in the Iron and Steel Bill. I plead, therefore, 
for the cause of private enterprise which, unham- 
pered by politics, can best look after the interests of 
iron foundries and say that bureaucratic controls 
of any kind are inappropriate, particularly when 
hung on to the political dynamite of steel. There 
is a strong case for all foundries, for all iron 
foundries, and this is by far the main considera- 
tion. There is also a separate case, if the powers- 
that-be be so minded, for the foundries tied to 
engineering firms, which are, as is well understood 
in the industry, particularly an integral part of 
the engineering industry and quite remote and 
alien to the steel and pig iron producing indus- 
tries. 

The Minister is, of course, entitled on his 
responsibility to any course of action which he 
thinks fit. On so serious a matter, however, 
everyone is entitled to know where they stand, 
and it should be understood that if iron foundries 
are included in the Bill it is against the advice 
of the foundry and engineering industries. The 
Bill, however, is not yet law and still has some way 
to go, and I believe it has only gone so far 
because of a widespread misunderstanding of 
the true position. The Bill in its present form 
should be stopped in so far as it refers to 
foundries to ensure that justice is done, not only 
to the ironfounders but also to the entire 
engineering industry. 

H. DESMOND CARTER 

Managing Director, 

Crossley Brothers, Ltd., 
Openshaw, Manchester, 11. 
February 4th. 


TUBULAR STEEL STRUCTURES FOR 
RAILWAY ELECTRIFICATION 
Sir,—Referring to the description on page 146 
of your issue of January 23rd, a few years ago 
I saw a very large number of tubular steel over- 
head structures on a railway abroad, which were 
in process of being totally replaced after only a 
few years life, and I was informed that this was 
mainly due to the difficulty of preventing the 
tubes from rusting through from inside. I 
notice your description makes no reference to 
this problem, and it would therefore be interest- 
ing to know what internal protective means it 
is proposed to adopt. 
J. C. READ 
Rugby, January 26th. 
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Continental Gas Turbines in 1952 


HE following account is based upon 

information provided by the companies 
engaged upon gas turbine development and 
manufacture on the Continent. 


SULZER BROTHERS, WINTERTHUR 


In connection with a review of gas 
turbines for ship propulsion which in August 
last was published in “ Schiff und Hafen,” 
by Professor Dr.-Ing Alfred Oppitz, of 
the Germanischer Lloyd, Hamburg, Dr. 
W. Traupel of Winterthur, prepared on 
behalf of Sulzer Brothers a general review 
of gas turbine development. He pointed 
out that from the beginning the firm had 
the marine problem in mind, since the 
production of high output marine diesel 
engines had been and still was one of its 
principal productions. The marine gas 
turbine had shown:that low weight, small 
space, small maintenance and—with operating 
temperatures about 650 deg. Cent.—a ther- 
mal efficiency of over 30 per cent could be 
attained, which placed it in a position between 
the steam turbine and the diesel engine. 
The acceptance of the order for the 20MW 
semi-closed cycle gas turbine-driven generat- 
ing set for the Weinfelden power station 
of the North-East Switzerland grid ‘system, 
which contributes to the winter load when 
hydraulically-generated power cannot fully 
meet the demands, has given a particularly 
good opportunity to study closely the 
behaviour of a large gas turbine plant 
under operating conditions. A number of 
problems presented themselves and as the 
Weinfelden plant is shut down during the 
summer, it was possible with ease to make 
alterations and carry out any necessary 
repairs. In the early running the load was 
slowly raised, which permitted the various 
sections of the machinery to be satisfactorily 
attuned to each other. Secondary mechanical 
troubles were remedied as they arose. Our 
illustration shows a general view in the 
power station, with one of the three gas 
turbines in the foreground, which drives 
the two axial blowers which are arranged 
directly behind it. 

As reported from other quarters, it was 
shown that in axial compressors the guide 
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blades are exposed to the greatest vibration 
danger. A clear knowledge of the pheno- 
mena involved has now permitted these 
problems to be mastered. It was observed 
also that the intake of exhaust gases at the 
air inlet may cause serious trouble, especially 
in gas turbines using fuel oil with a high 
sulphur content, and must therefore be 
carefully avoided. 

By far the greatest problem of all presented 
itself in the combus- © 
tion of heavy oils. The 
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solution has been to change over to high. 
quality fuel oil. The final solution, however 
for such stationary power plants as w:ll as 
for marine gas turbines, is to be found in the 
more careful preparation of the fuc! ojj, 
In any case it seems scarcely possible that a 
solution of the problems can be found by 
purely metallurgical or aerodynamic imp ove. 
ments. Should, as can be conficntly 
expected from present research resul's, a 
solution to the problems associated wit'\ the 
burning of heavy oils be found, it stil! does 
not follow that the field of marine pro. 
pulsion will at once be open to the gas 
turbine. The production price of af high 





fuel oil originally used 
at Weinfelden showed 
a 60 to 70 per cent [ 






vanadium content in 
the ash. After only a 
few days of operation 
this oil had caused such 
fouling and corrosion 
damage that the plant 
had to be put out of 
operationand cleaned. % 
In the meantime it ™ 
has shown that foul- 
ing and _ corrosion 
mainly caused by the 
presence of vanadium 
increases roughly ex- 
ponentially with the 
rising temperature. 
The ill-effects begin to 1g 
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make themselves felt 
only when the tem- 
perature rises above 
approximately 500deg. 
to 550 deg. Cent., and 
with further tempera- 
ture rise they rapidly increase. In this direc- 
tion it would appear that for the immediate 
future a major problem exists for marine gas 
turbines. To-day such plants are not yet 
ready for the burning of heavy oils unless 
one is content to operate at temperatures 
which make them an uneconomical propo- 
sition. This applies quite irrespective of 
whether an open or a closed cycle is used, 
since the walls which transmit the heat in a 
closed-cycle circuit reach a higher tempera- 
ture than the turbine blades. With the 
Weinfelden power plant the provisional 


General View in Weinfelden Power House 











Combined Turbine and Compressor 


efficiency gas turbine is still higher than 
that of other types of power plants and there- 
fore the gas turbine will for some time to 
come only be utilised in special cases, where 
low weight and compact construction are of 
decisive importance, whilst thermal efficiency 
is not a prime consideration. 


EscHER Wyss, Ltp., ZURICH 


In an article published in our issue of 
February 1, 1952, we were able to give a 
full account of the installation of the 
12-S5MW closed-cycle gas turbine power 
plant in the St. Denis power station of the 
Electricité de France, Paris. This set was 
designed and constructed by Escher Wyss, 
Ltd., of Ziirich, Switzerland, for dealing 
with the basic load of the station, and it is 
the first industrial closed-cycle air turbine 
plant to be put into operation. It is designed 
for a maximum cycle pressure of 50 atmos- 
pheres and a turbine inlet temperature of 
675 deg. Cent., with an efficiency of over 
30 per cent. The inlet pressure of the air 
compressor for the combustion air is 5 
atmospheres, with a weight flow of 145 Ib 
per second. 

During the year under review successful 
tests under various loads were run, but a 
complete account of the performance of the 
plant will only be issued after the next 
operation period of the St. Denis set has been 
completed. The work, which is being carried 
out in the Ziirich works, and in collaboration 
with John Brown and Co., Ltd., at Clyde- 
bank, which holds the British Empire patents, 
and with the newly-founded company in the 
United States, includes a much simplified 
design of the turbine and compressor, 
which for powers up to 6000 h.p. can be 
combined on one shaft. An accompany- 
ing illustration shows the single casing 
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housi.g such a unit for a set having a 
designed output of 3000 h.p. The excep- 
tiona!iy small dimensions of the compressor 
and turbine may be-noted. It has an over- 
all length of 6ft with an outside diameter 
of 42in. Considerable progress has also 
been made in the design of heat exchanger 
elements with the result that recuperators 





Middle-Stage and Diffuser of Three-stage Radial 
Compressor 


and air coolers can be made with smaller 
cross sections for flow and with smaller 
sizes and lower costs. 

These developments, we are informed, 
offer a promising future for simplified 
closed-cycle air turbine plants. 


OERLIKON ENGINEERING COMPANY, ZURICH 


During the year under review the 1000 kW 
experimental gas turbine unit erected in 
the works of the Oerlikon Engineering Com- 
pany of Oerlikon, Ziirich, Switzerland, 
completed 7000 working hours in continuous 
runs during three winters. The latest experi- 
ments were concerned with the use of lower- 
grade fuel oils and general research work. 
For over 1000 hours the set was operated on 
Bunker C fuel oil, having a viscosity of 
over 500 deg. Engler, referred to a tempera- 
ture of 20 deg. Cent. 

The work done has been applied to the 
design and construction of the 730kW gas 
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Waste Heat 
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by gearing a standard 
generator of 915kVA 
running at a speed of 
1500 r.p.m. can be em- 
ployed. Another illus- 
tration shows the 
middle stage of the 
three-stage radial com- 
pressor with the four 
diffusers and the con- 
necting pipes to the 
following stage. As 
Bunker C fuel oil is 
to be used, a washing 
device for the turbine 
blades is fitted, andas a 
further precaution the 
temperature of the 
gas at the turbine 
inlet is not allowed to 
rise in general above 
600 deg. Cent. 

The arrangement of 
the plant as indicated 
in the drawing, makes 
it possible to utilise 
the exhaust heat from 
the turbine in various 
ways. First, the plant 
can be run as a 
self - contained unit, 
with its own heat ex- 
changers, while, sec- 
ondly, instead of ex- 
hausting into the 
heat exchangers, the exhaust gases are 
passed through two waste-heat boilers 
arranged in parallel, which can be seen to 
the right of the drawing. Each boiler has a 
designed maximum steam production of 
3-75 metric tons per hour. As soon as the 
heat from the exhaust gases has reached 
its maximum, which is equal to about half 
the designed output of the boilers, the oil 
fuel burners come into action, to complete 
the heat demand. These burners use the 
same oil as the gas turbine and the excess 
air present in the exhaust gases serves as the 
combustion air. This “‘ mixed operation” 
which has always been advocated and has 
been patented by the Oerlikon Engineering 
Company, enables gas turbine efficiencies 
reaching the thermal efficiency of the diesel 
engine to be attained. Thirdly, the boiler 
plant can be run as a self-contained unit 
with only its own burners working. The 
whole arrangement is one by which a many- 
sided service adapted 
to all power station 
requirements is given. 
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in the power house. 
There are at present 
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two 25MW steam 
turbine sets and further 





730kW Gas Turbine Cycle 


turbine-driven generating set, which is well 
advanced in construction and will be installed 
in the Bone II power station of the Com- 
pagnie d’Electricité et Gaz, of Algiers. 
The accompanying drawing shows the flow 
diagram for this interesting plant, which is 
automatic in action. It will be seen that 
there is only one gas turbine and one com- 
bustion chamber. The turbine drives the 
radial compressor and the generator through 
a Maag reduction gear. The speed of the 
turbine compressor set is 5250 r.p.m. and 
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sets will follow. The 
preheated oilis mainly 
used in the associated 
steam boilers, but it 
also covers the fuel 
oil used in the gas turbine plant and the 
waste-heat boilers. 


BROWN BOvERI AND Co., LTD., BADEN 


By the end ‘of 1952 no less than twenty- 
two gas turbine sets had been ordered from 
Brown Boveri and Co., Ltd., of Baden, 
Switzerland. These sets are used exclusively 
for the driving of alternators and the total 
output of these machines is 136-9MW. 
Ten sets are already in commercial operation 
and of these eight are designed for using 
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4-5 MW Gas Turbine Working on Blast Furnace Gas at Dudenlange 


oil fuel, one for natural gas and one for blast 
furnace gas. 

The following performance figures for 
five of the principal sets up to the end of 
1952 are worthy of mention. 











| Total | Total kW 
Plant and output | hours hours 

| run 
Beznau, 13,000kW ... ... ... ... «| 7,984 | 76,473,000 
Beznau, 27,000KW ... ... 0... | 5,492 908,000 
Dudenlange, 5,400kW ... |. |... ... 9,8 49,000,000 
Pertigalete No. I, 1,650kW |. |... ... | 16,232 | 19,823,200) 
Pertigalete No. Ii, 1,650kW |. |... ... 14,951 | 17,656,100 








A third set for the Pertigalete power 
station of the Cia. A. Venezolana de Cemen- 
tos Pertigalete Venezuela, rated at 5000kW, 
was completed and erected during the year 
under review and went into service in Novem- 
ber last. This set is designed for operation 
on natural gas and is the first of its kind to 
be built for operation on this fuel. Since 
the fuel is practically ideal, no difficulties 
have been met with or are expected. The 
two 1650kW sets mentioned in the above 
table have since been fitted with gas burners 
and are also running on natural gas. 

An interesting unit which was only briefly 
referred to in last year’s review is the 5400kW 
gas turbine alternator set shown in the 
accompanying illustration.. It is installed 
in the Dudenlange power station, Luxem- 
bourg, belonging to the A.R.B.E.D. Com- 
pany (Acieries Reunies de Bourbach et 
Dudenlange). The set was erected and put 
to work in April, 1951, and up to December 
31, 1952, it recorded 9800 running hours 
and the electrical energy produced was 
49,000,000kWh corresponding to an average 
load of no less than 5000kW. The turbine 
set will be seen to the left of our 
illustration, the alternator is at the near 
end and-the gas turbine at the far end, 
the air compressor being direct coupled to 
the turbine. The gas turbine and air com- 
pressor run at 3000 r.p.m., but as the fre- 
quency of the power system is 42-5 c/s 
the alternator is cqupled to the turbine 
through reduction gearing and runs at a 
speed of 2550 r.p.m. The turbine is 
supplied with blast furnace gas and the fuel 
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compressor, which delivers the gas to the 
combustion chamber, is driven from the 
reduction gear and is arranged alongside 
the alternator. To the right of the picture 
the heat-exchangers, the gas heater and the 
combustion chamber will be seen. 

At the Beznau station of the North-East 
Switzerland Power Company, the gas tur- 
bine plant has been used during 1952 
throughout the summer months, in order 
to meet the so-called “* cooking-peak,” which 
occurs daily from about 10 a.m. to 12 a.m. 
So far this winter the hydraulic power 
plants of the company alone have been able 
to meet all power demands. 

PROGRESS IN HOLLAND 

The prototype gas turbine unit which 
has been designed and constructed in Holland 
by the specialised work of the combined 
firms of Werkspoor N.V. Amsterdam, Stork 
Brothers and Co. N.V. of Hengelo, the 
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Royal De Schelde Company of Flushing, 
Rotterdam Dry Dock Company of Rotter- 
dam and Wilton-Fijenoord N.V. of Schiedam, 
was completed during the year and was put 
to work in a power station near Rotterdam. 
The experience gained in the building and 
running of this unit will serve as the basis 
for future designs of both industrial and 
marine gas turbines to be carried out by the 
Gasturbine Maatschappij N.V. of Surina- 
mastraat, The Hague, Holland. When the 
official trials of the turbine have been carried 
out we hope to be able to give some account 
of this unit and its performance. 


PROGRESS IN GERMANY 


Now that the Maschinenfabrik Augsburg- 
Nurnburg A.G. has resumed its interest in 
gas turbines, research work has been carried 
out and a development programme laid 
down. 


Library Service for Industry 
By K. J. RIDER*, A.L.A. 


An introductory section defines the purpose of a library service to industry. Then 
follows a description of the various kinds of libraries engaged in providing this 
service and the methods used in collecting and indexing information and in dis- 
seminating it to workers and research workers in industry. A survey is made of 


existing library facilities available to industry in Great Britain. 


Inadequacies 


are commented upon and remedies are suggested ; developments already under 
way are mentioned. The article closes with a general review of technical informa- 
tion services, and their value to, and influence upon, industry to-day. 


HE function of the library in industry 

is to collect, store and disseminate 
information. To-day, the value of informa- 
tion to industry is not disputed ; indeed, it 
is pretty generally admitted that a continuous 
flow of information is essential to industry’s 
well-being and development. The library 
is by no means the only organisation con- 
cerned with the communication of informa- 
tion, but the threefold nature of its task 
probably makes it the most important one. 
The activities of an information depart- 
ment usually revolve round the library ; and 
in research organisations, where the publica- 
tion of results is regarded as no less impor- 
tant than achieving them, the work of the 
library is recognised as of special significance. 
The connection between the library and 
research has usually been very close ; for 
it is as important for the scientist as for indus- 
try generally to be well-informed of new deve- 
lopments. It has been suggested that an 
important factor in increasing industrial 
productivity is a reduction of the time inter- 
val between a discovery in the laboratory 
and its application in production. By main- 
taining good communication between re- 
search and industry, the library can play a 
considerable part in achieving this aim. 
Wherever a well-administered library is 
situated, the advantages which an organisa- 
tion derives from its efforts are fully realised. 
Nevertheless, the value, and even the func- 
tions, of a library are by no means universally 
understood. The proportion of firms main- 
taining libraries as separate entities is not 
large, nor are those that exist always efficient. 
The exacting nature of the work of a libra- 
rian demands qualities and training of which 
managements are frequently unaware. As 
a result, library services vary considerably 
in quality. In this article, an attempt will be 
made to evaluate the contribution of British 
library services to industry and to suggest 
where and how they can be strengthened and 
made more effective. ° 


Industrial Libraries —The literature an 
* Librarian, Birmingham Technical Library. 





industrial library needs to acquire is very 
diverse in character. In addition to internal 
reports, memoranda and correspondence, 
it may include books, pamphlets, periodicals, 
reports, specifications, translations, maps, 
plans, photocopies, microfilms, recordings, 
and press cuttings ; and these may be issued 
by publishers, societies, firms, research organ- 
isations, government departments, inter- 
national organisations and similar bodies. 
Material of importance to a firm may be 
issued from the most unexpected source, 
in any part of the world and in any language. 
To build up a library of value to a firm is a 
continuous process which calls, in the first 
place, for an awareness by the librarian of 
the interests of every department and of any 
changes in policy or emphasis. To study 
the mass of literature which is published 
daily, and to choose what is most relevant 
to the needs of a firm is a task which demands 
a thorough knowledge of the bibliography 
of the subjects concerned and of the publish- 
ing bodies, a vigilant eye for new publications 
and the constant exercise of skill in selection 
and rejection. 


No less complex is the task of storing, 
classifying, cataloguing and indexing this 


material. Special treatment is needed for the 


storing of maps and plans, microfilms, 
recordings and documents carrying security 
classifications ; while boxes or filing cabinets 
are usually provided for unbound literature. 
Every item must be fully and accurately 
classified, catalogued and indexed, so 
that it can be found immediately when 
required, and to ensure that the whole 
resources of the library on any one subject 
are quickly evident. Most libraries include 
in their indexes entries for articles or 
items of interest noted in the periodicals 
taken. 

In the dissemination of information, 
industrial libraries pursue an active policy. 
Many of them issue regular bulletins, con- 
taining items of technical and commercial 
interest or abstracts of articles or both. 
Bulletins are compiled by the library staff 
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from periodicals and other material new) 
arrived at the library and are circulated 
through the organisation. Any item referred 
to in the bulletin may be seen on application 
to the library. Most libraries as a matter of 
routine, circulate to selected members of 
staffs the latest numbers of periodicals 
known to be of importance to them, thus 
enabling them to keep in touch with new 
developments relating to their work. 

One of the most important functions of 
the library is the answering of enquries, 
which reach it from all quarters. In some 
libraries, these are very numerous and occupy 
a large proportion of the staff’s working 
time. Enquiries vary from straightforward 
questions, which can be answered without 
difficulty by consulting a reference book or 
directory, to abstruse requests which may 
entail lengthy searches by the library staff. 
Success in answering enquiries depends 
partly on the resources of the library and 
partly on the abilities of the staff in exploiting 


them. A _ strong collection of reference 
works, reinfor by the relevant special 
bibliographies, indexes and abstracts, is 


essential ; but no less important are resource- 
fulness, a thorough familiarity with the con- 
tents of the library, patience and persever- 
ance on the part of the librarian. The latter 
soon realises that his resources are not con- 
fined to the walls of his library. Frequently, 
other departments of the organisation are 
able to answer questions which have baffled 
him; and outside agencies are usually 
very willing to help. The establishment of 
good relations with sources of information 
inside and outside the organisation is by no 


means the least important of the duties of the . 


industrial librarian. 

In the course of their work, librarians may 
be called upon to make reports, to provide 
written answers to questions and to compile 
bibliographies. Activities of this kind are 
often undertaken to assist the research staff 
in the conduct of the literature searches 
which are an important element of their work. 
The two staffs usually work in close co-opera- 
tion, and in organisations where research 
is an important or the main consideration, 
the library forms part of the research build- 
ings. In these circumstances, the research 
staff may well play a large part in deter- 
mining the policy of the library in such matters 
as the acquisition of material. 

But no library, however well organised, 
is likely to satisfy completely the demands of 
the organisation of which it is part. The 
best librarian cannot anticipate every item 
likely to be needed. Scientific and technical 
periodicals are so numerous and information 
is so widely dispersed among them that 
articles on a single chosen subject may appear 
in any one of several hundred periodicals. 
This dispersion of subject matter is by no 
means an even one, however. About four- 
fifths of the articles will appear in about 
one-fifth of the periodicals, namely, those 
which specialise in the subject to some extent ; 
while the remainder will only contain articles 
on the subject at infrequent intervals. 
Libraries usually subscribe to the most 
important periodicals (often numbering 
several hundred) which cover their interests, 
and rely on abstracts for keeping track of 
articles of interest occasionally published 
elsewhere. Abstracting journals may be 
circulated to staffs or selected abstracts 
included in the bulletin ; and original articles, 
when required, may be obtained on loan 
from other libraries. Most libraries borrow 
a considerable amount of material, mainly 
periodicals, from elsewhere. A quick and 
efficient system of inter-lending is, therefore, 
a matter of importance, which will be given 
further consideration. 


liais 
facil 
enqi 
vice 
is ne 
for 

turn 
sur\ 








a eh C2 


~ 2S Ga, Sap 








Feb. 13, 1953 


The number of libraries maintained by 
industrial firms is not known and cannot be 
estimated with any degree of accuracy. The 
names of about 250 firms are included in the 
jist of members of Aslib (the Association of 
Special Libraries and Information Bureaux) 
for June, 1951. Sixty firms are among the 
subscribers to the National Central Library,® 
and 120 participate in the supplementary 
lending scheme of the Science Museum 
Library, but the majority of these are also 
Aslib members. The number of firms’ 
librarics functioning as separate departments 
but not connected with associations of 
libraries or with lending schemes is hardly 
likely to be more than 200. This gives a total 
of 450 libraries maintained by industrial 
firms ; admittedly, a very rough figure, but 
certainly a small one compared with the 
5630 firms employing over 250 people 
included in the Ministry of Labour’s returns 
for May 1952,® though not unsatisfac- 
tory compared with the 1000 firms engaging 
in research.® 

One point which is clearly evident from a 

rusal of the lists of industrial libraries 
referred to above, is that the firms maintaining 
libraries, almost without exception, are large 
concerns. To the small firm a library is not 
yet regarded as an economic necessity. Many 
small firms, naturally including the most pro- 
gressive, are members of research associa- 
tions, which engage in research projects on 
their behalf, keep them in touch with new 
developments by means of information or 
abstract bulletins and through industrial 
liaison Officers, and provide them with the 
facilities of the library, including loan, 
enquiry, photo-copying and translation ser- 
vices. But unless the research association 
is near at hand firms cannot rely on its library 
for day-to-day needs. For these, they can 
turn to their local public libraries, though a 
survey has shown that on the whole industry 
makes little use of the services provided by 
these institutions.’ 

Public Libraries.—In large industrial towns, 
public technical and commercial libraries 
have been established for many years. They 
have acquired large stocks of books, pam- 
phlets and periodicals dealing with all the 
trades carried on in their districts. Their 
resources in periodicals, reference works and 
especially in bibliographical material are 
very rich and usually compare favourably 
with those in the largest industrial library. 
They are manned by librarians specially 
trained in the acquisition and use of scientific 
and technical literature. Each of these 
libraries has gradually assumed the responsi- 
bilities of a central clearing-house for tech- 
nical and commercial information in its dis- 
trict. Each provides an enquiry service, 
based on wide experience and a large collec- 
tion of literature, freely available to all, of 
which large and small firms make good use. 
Public libraries perform another important 
function in acting as links between industrial 
libraries and the national libraries and other 
sources of information. Though the provision 
of commercial and technical information 
services by public libraries in towns other 
than the largest is not impressive, their 
potential value to industry in the smaller 
industrial areas is very great. 

Inter-Library Loans.—The system for the 
inter-loan of library material has as head- 
quarters the National Central Library in 
London, and operates through ten Regional 
Library Bureaux, which are located in large 
libraries in various parts of Great Britain. A 
request for the loan of a publication made 
at a public library is forwarded to the Regional 
Library Bureau, which maintains a union 
catalogue of the holdings of its member 
libraries. If possible, the request is met 
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from another library in the region ; otherwise, 
it is to the National Central Library, 
where, in addition to its own stock of 
127,000 volumes, there are union catalogues 
of the resources of each of the regions, 
representing more than 3} million volumes, 
from which request can be met. The National 
Central Library is also able to call on the 
resources of 220 university and special 
libraries, known as “ Outlier” libraries, 
whose holdings are, as yet, barely represented 
in the national union catalogues. These 
number among them many of the largest 
special libraries in the country, including 
libraries of learned societies, government 
departments, firms and research associa- 
tions. The consent of a library is always 
obtained before it is asked to lend any item ; 
which is then dispatched direct from the 
lending to the borrowing library. Sub- 
scribers to the National Central Library, 
among whom are the libraries of sixty indus- 
trial firms, may apply directly to it for loans. 
In 1950-51, 94,220 volumes were lent by or 
through the N.C.L., and another 17,1000 
were lent within the ten regions.* The 
number of volumes borrowed by industrial 
concerns through the system is not calcu- 
lated, but it is unlikely to be less than 25,000. 

Another method of obtaining material 
on loan is by direct application to the Science 
Museum Library at South Kensington. The 
Science Library has one of the largest collec- 
tions of scientific and technical literature in 
the country, including enormous holdings 
of periodicals. In recent years, through its 
generosity in lending its resources to other 
libraries, it has assumed the position of the 
national scientific lending library. In 1948, 
loans reached such proportions that the 
Science Library Photostat Service was intro- 
duced to encourage libraries to apply for 
photostat copies of items required, rather 
than for loans.’ This facility, at first pro- 
viding a twenty-page negative photostat copy 
for 2s. (now twelve pages for 3s.), has been 
greatly used by libraries both to obtain copies 
of articles wanted by readers and to build 
up collections of photostat copies of articles 
of interest. Although the photostat service 
has eased the position, the number of loans 
is always increasing. To “ spread the load,” 
of lending as widely as possible, the Science 
Library invited libraries throughout the 
country to participate in a supplementary 
lending scheme, in order to relieve it of a 
proportion of the burden of lending. The 
arrangement is similar to that between the 
N.C.L. and the “‘ Outlier” libraries, many of 
which also participate in the supplementary 
lending scheme. 

Apart from national schemes for the inter- 
loan of material, a number of local arrange- 
ments have been made. The best-known is 
the Sheffield Interchange Scheme, inaugurated 
in 1933, whereby the Sheffield City Library, 
the Sheffield University Library and the 
libraries of about thirty firms, research asso- 
ciations and technical societies agreed to 
lend one another technical periodicals and 
other material. A list of periodicals avail- 
able was compiled and is kept up-to-date at 
the City Science and Technology Library, 
through which most requests are made. 
Formalities are kept to a minimum, most 
requests being made by telephone. Delay 
in borrowing is thus negligible, and items 
borrowed can be returned quickly. In 1950, 
1600 items were lent through the scheme. 

Enquiry Services.—All the facilities des- 
cribed above for the lending of material 
may also be used for making requests for 
information. Requests for information on a 
particular subject made through the inter- 
library loans system are treated like requests 
for loans. They are answered by the library 
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in which the Regional Library Bureau is 
situated, failing which, other sources in the 
locality are tried. Unanswered requests are 
passed on to the National Central Library, 
which may appeal to its “ Outlier ” libraries, 
or to one of the numerous sources of informa- 
tion in London in cases of difficulty. Never- 
theless, the inter-library loans system is little 
used for obtaining answers to enquiries. For 
industrial librarians, who usually have to 
provide information at very short notice, the 
machinery is undoubtedly cumbersome ; but 
with improvement and modification the 
system could play an important part in 
transmitting difficult enquiries to the best 
source of information. 

Of the national sources, the Science 
Library and the Patent Office Library are 
richest in resources. The Science Library 
for many years acted as the central scientific 
information service, though recently, as a 
result of recommendations by the Panel on 
Technical Information Services of the Com- 
mittee on Industrial Productivity, this func- 
tion has largely been taken over by the 
Intelligence Division of the Department of 
Scientific and Industrial Research.! This 
Division acts as the co-ordinating depart- 
ment for library and information services 
for D.S.I.R., to which requests for scientific 
information are automatically passed, and by 
which they are directed to the appropriate 
research station or research association.* In 
future, these functions are to be performed 
as part of the services of the Technical 
Information and Documents Unit of D.S.LR., 
with which the Intelligence Division has 
been amalgamated.* 


THE SERVICE OF THE FUTURE 


Industrial Libraries.—Where an inadequate 
library ‘service exists in a large firm, it is 
frequently due to an unprogressive outlook 
on the part of the management. Industrial 
libraries now exist in sufficient numbers to 
be accepted as an integral part of a large con- 
cern. To attempt to “ do without ” a library 
and allow each department to handle its 
own literature, without making any attempt 
to co-ordinate it, is false economy.  Dupli- 
cation in the purchase of material is inevitable, 
valuable information fails to reach interested 
parties, literature bought is neither fully 
used nor built up into a valuable collection, 
but is scattered and lost. The loss of facilities 
far outweighs the moderate cost of a properly 
run library. Many firms maintain a library 
without appointing a trained librarian to 
take charge of it, though they would never 
consider appointing an untrained person to 
any other position requiring professional 
skill, judgment and expert knowledge. The 
remedy for a poor service is the appointment 
of a trained librarian responsible for the 
building-up and maintenance of a library 
and its services. Advice on these matters 
is now available from Aslib, which has 
recently, with the support of D.S.LR., 
appointed a consultant to advise on the 
setting-up and improvement of library ser- 
vices in industry.® 

The supply of information to the small 
firm is one of the most important and most 
difficult problems to be tackled. Although 
the setting-up of a library is out of the ques- 
tion, it may at least be possible to maintain 
a small information section, perhaps run 
by an intelligent person partly engaged on 
other duties. His tasks would be to handle 
the small amount of literature reaching the 
firm and to circulate it to the persons who 
need it. He would need to be aware of the 
sources of information and loan material 
outside the library and to make good use of 
them. Membership of the industry’s research 
association, if one exists, secures the use of a 
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first-rate information service. That provided 
by the local public library varies, but if it is 
inadequate, representations made to the local 
library authority, indicating the need for an 
improved service for industry, preferably 
made through a body such as the local 
chamber of commerce, should not be without 
effect. 

Public Libraries—The work of public 
technical and commercial libraries in large 
industrial cities has already been commented 
on. The demand for their services has 
increased noticeably since the war, and the 
increase’ shows no signs of abating. Public 
libraries have discharged their duties to the 
large, complex, industrial communities they 
serve by providing reference rather than 
lending libraries, deeming it more useful to 
concentrate their resources where all can use 
them, than to dissipate them by permitting 
unrestricted lending. To this policy it is 
objected that the best use is not made of the 
library’s resources, since material is frequently 
idle on the shelves when it could be in use 
elsewhere. The objection, partly met by 
providing a photo-copying service, might be 
overcome by making duplicate collections 
of important material, one of which would 
be available for loan. The additional cost 
involved would not be heavy, but public lib- 
raries may, nevertheless, be unwilling to incur 
it at a time when increases in public expendi- 
ture are being stubbornly resisted. A request 
for a Treasury grant for such a purpose 
would probably encounter similar opposi- 
tion ; but it should not be impossible to 
enlist financial support from industry itself 
for improvements in the local technical 
library service. Industry would stand to gain 
considerably from such expenditure. The 
public technical library is in a key position 
for supplying scientific and technical informa- 
tion to local industries, and in no other way 
could money, intended to improve the flow 
of information to industry, be spent so effec- 
tively. Local panels to advise on the spending 
of such money might be formed ; and the 
degree of co-operation thus achieved between 
the public library and industry should be 
advantageous to both in organising the 
future library service to industry. 

Similar arrangements might be made in 
small and medium-sized towns, where the 
provision of technical literature is often far 
from adequate, and where the task of building 
up an effective technical collection from a 
modest book fund is no easy one. The 
library would probably be best advised to 
concentrate on providing basic material 
necessary for local industries, particularly 
reference books, abstracts, indexes and biblio- 
graphies, leaving specialist material to be 
bought by individual firms. A collection of 
items such as a complete set of British Stan- 
dards, Chemical Abstracts, Engineering 
Index, Thorpe’s Dictionary of Applied 
Chemistry, and works of similar scope, 
would be invaluable in a small town public 
library ; and the existence of such a collec- 
tion, especially if partly supported by local 
industry, would arouse interest in the value 
of information services, and might encourage 
firms to start departments of their own. 

To be fully effective, the public library’s 
services would need to be supplemented by 
a scheme for dealing rapidly with enquiries 
with which it could not deal itself. The 
existing machinery—the inter-library loans 
system—by reducing formalities to a mini- 
mum and by getting all concerned to agree 
to treat information requests as urgent 
business, could deal with a large volume of 
enquiries with reasonable dispatch. Respon- 
sibility for answering these enquiries would 
largely rest with the largest public libraries, 
on whose co-operation the success of the 
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scheme would depend. That their co-opera- 
tion would be forthcoming need hardly be 
questioned ; but this additional burden 
undertaken on behalf of areas outside their 
boundaries would further strengthen the 
claims of these institutions to grants from the 
Treasury for their (already numerous) ser- 
vices in general to the national library system. 

The problem of organising technical 
information services in rural areas is one 
which has grown rapidly with the tendency 
to locate industries away from towns. County 
libraries, with headquarters in county towns, 
are the authorities responsible for providing 
libraries in rural areas. Low funds and 
small scattered communities make this a 
difficult problem, and few serious attempts 
have been made to provide for the needs of 
industry. In an isolated area these may well 
be greater than in a town. The essence of 
provision for rural areas appears to be tele- 
phonic links with sources of information 
further afield. A small collection of basic 
reference books should be provided locally, 
and the county library headquarters must be 
able to produce quickly material and informa- 
tion not available in a branch, and to provide 
a rapid photo-copying service. A scheme of 
this kind has been inaugurated in Lancashire 
County Library’ and in one or two other 
counties. 

National Services.—At the national level 
plans for expanding library services for 
industry are being formulated. The Govern- 
ment, realising the importance of technical 
information services in making the results 
of research known to industry, has appointed 
a permanent committee, under the chairman- 
ship of the Permanent Secretary to the Lord 
President of the Council, to study matters 
connected with technical information ser- 
vices and report on them annually to the 
Advisory Council for Scientific Policy. A 
new national library of science and invention, 
based on the collection of the Patent Office 
Library, is planned as part of the proposed 
Science Centre in London." (It will be 
closely associated with D.S.I.R.). The Science 
Museum Library will then become purely 
a lending library. The newly reconstituted 
Technical Information and Documents Unit 
of D.S.I.R. makes available information con- 
cerning research and technical developments 
in Germany, and now acts as a centre for 
technical enquiries about the United States, 
Canada and several European countries. 
Another of its functions is to make more 
accessible the wealth of unpublished informa- 
tion within government departments and 
research establishments, which is at present 
little used through ignorance in industry of 
what information is available and where.® 

The associations of librarians have also 
been active in sponsoring the growth of a 
library service to industry. Last year the 
Library Association devoted a session of its 
annual conference to a review of the prob- 
lems involved. The Earl of Elgin and Kin- 
cardine and two leading librarians discussed 
in turn the needs of industry and the roles 
of special and public libraries in meeting 
them.!? A further symposium on the subject 
was held at the Conference of the London and 
Home Counties Branch of the Library Asso- 
ciation last October.'* Aslib, much of whose 
work is concerned with industrial libraries 
and whose appointment of a consultant to 
advise industry on libraries was referred to 
earlier, has recently formed four groups to 
discuss matters of common interest to 
librarians in the fields of fuel and power, 
aeronautics, textiles, and food and agricul- 
ture. In conjunction with the Federation of 
British Industries, Aslib also held a one-day 
conference in London on March 18, 1952, 
on “Information Services and Industry,” 
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mainly for the benefit of firms without jp. 
formation services of their own.!4 This sign 
of closer contact between librarians and indus. 
trialists is welcome, and there are other Signs 
of moves in the same direction. The South. 
Eastern Regional Board for Industry has 
agreed to assist public libraries in the London 
area to provide a service for industry py 
giving information about industry. 

The library service for industry is, gt 
present, far from adequate, but the diffi. 
culties are being tackled with vigour. There 


‘is little doubt that the efforts of librarians 


can have a positive effect in inc easing 
productivity, in promoting economy nd jn 
helping to keep industry abreast of ney deve. 
lopments. Information is a raw material 
which is available at comparatively little 
cost. Workers in industry would be wise to 
make full use of it in their endeavours to 
solve the problems which confront them 
to-day. 
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A Small Pulley Block 

A NEW light electric pulley block is now 
being made in two capacities by Geo. W. 
King, Ltd., of Hitchin, Herts. This block is 
fitted with a high torque, totally-enclosed 
+ hp. electric motor, driving through heat- 
treated alloy steel gearing, and it incorporates 
a mechanically interlocked reversing contactor 
for heavy duty. In one model the motor runs 
at 3000 r.p.m., the block being designed to 








A Small Pulley Block 


lift up to 100 1b at a speed of 100ft per minute. 
In the other model, where the motor runs at 
1500 r.p.m., the block lifts up to 200 Ib at 50ft 
per minute. An automatic load brake with 
double pawls is fitted, and a limiting device comes 
into effect at the top and bottom positions of 
the load hook. 

According to the duty for which they are 
required, these blocks can be fitted with a sus- 
pension hook as shown in our illustration, 
for fixing in one position or fitted with a 
push trolley for traversing along an overhead 
runway. 
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Scale Formation in Sea-Water 
Distilling Plants* 
By H. HILLIER, O.B.E., M.I.Mech.E.t 
No. II—( Concluded frém page 209, February 6th) 


THE DISTRIBUTION OF THE CARBONATE ALKA- 


Liwity BETWEEN THE BRINE AND THE 


EVAPORATOR SURFACES 


Sea water contains about 140 p.p.m. of 
bicarbonate and carbonate ions: 115 p.p.m. 
alkalinity in terms of CaCO,. This alkalinity 
may take different forms in the evaporator :— 

(a) Some of the alkalinity remains in solution 
and leaves in the blow-down ; 

(b) A part of the alkalinity may be precipitated 
as CaCO, in suspension in the brine, and leave 
with the blow-down ; 

(c) Some of the alkalinity may lead to the 
formation of CaCO, as scale on the evaporator 
surfaces ; 

(d) Some of the alkalinity leads to the forma- 
tion of Mg(OH), as a precipitate, which leaves 
in suspension in the blow-down ; 

(e) When the formation of Mg(OH), reaches 
a sufficient concentration, some of it forms a 
Mg(OH), scale on the evaporator surfaces. 

The proportions of this distribution of the 
alkalinity are of interest because the portions (a), 
(b) and (d) do not form scale. 

Tests were carried out at constant evaporator 
vapour temperatures of 160 deg. and 200 deg. 
Fah., with different brine concentrations. The 
results obtained at 160 deg. Fah. are shown in 
Fig. 5. The alkalinity in the sea water was 
117 p.p.m. as CaCO,, shown by AB. The 
residual alkalinity in solution is shown by CD. 
The measured Mg(OH), in suspension, in terms 
of CaCO, is shown by the difference between the 
lines AB and EF. From a brine concentration 
of 2:7 upwards there was a slightly increasing 
amount of CaCO, in suspension, shown by the 
deviation of GH from GF. The remainder of the 
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Evaporator vapour temperature, 160 deg. Fah.; nominal tempera- 
ture difference, 59 deg. Fah.; various brine concentrations. 


W Calcium carbonate, CaCO,, in suspension in brine. 
X Magnesium hydroxide, Mg(OH),, in in brine 
formed thus :— 
CO, ~— +H,0 —-~» CO0,+20H— 
20H~ +Mg+ + ——» Mg(OH); 
Y Scale on coils and shell in the form of CaCO, ; 
Cat+ ++C0O,-—- —-»+ CaCO,. 
Z CaCO, in solution in brine in the form of ions Cat ~ 
and CO,;~ ~. 


Fig. 5—Distribution of Alkalinity of Sea Water 
Between Brine and Scale in Evaporator 





alkalinity was deposited as a CaCO, scale. This 
amount is shown by the difference between the 
lines EGH and CD. 

Fig. 6 gives similar information for a vapour 
temperature of 200 deg. Fah. The difference 
between the lines EF and CD gives the proportion 
of the alkalinity that disintegrated to produce a 
Mg(OH), scale. There is a slight difference in the 
measured amounts of the residual alkalinity, as 
shown in Fig. 4 and Figs. 5 and 6, but the 
general trends are of a similar character. It 
should be noted that Figs. 5 and 6 are plotted 
on the basis of the weight of sea water supplied 
to the evaporator, whereas Fig. 4 is plotted on 
the weight of the solids in a given volume of 
brine in the evaporator. 

From Figs. 5 and 6 the amount of scale forma- 
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tion experienced with different brine concentra- 
tions has been plotted in Fig, 7, which shows 
that the amount of scale formed increases with 
the amount of sea water supplied to the 
evaporator, and is greater with a lower brine 
concentration than with a high brine concentra- 
tion. No advantage, therefore, was obtained in 
using a large blow-down. 

It is difficult to assess accurately the maximum 
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x Magnesium hydroxide, Mg(OH):, in suspension in brine 
formed thus : he nine 


CO,~ ~ +H,O —-» CO,+20H- 
20H~ +Mgt + —~, Mg(OH), 
Y Scale on coils and shell in the form of Mg(OH); ; 


Mgt + +20H— —~» Mg(OH):. 


Z Calcium carbonate, CaCO, in solution, in the brine in the 
form of ions Cat + and CO,~~. 


Fig. 6—Distribution of Alkalinity of Sea Water 
Between Brine and Scale in Evaporator 


brine concentration at which the formation of a 
CaSO, scale for any given operating conditions 
will be avoided. For most plants, operating at 
the usual evaporator vapour temperatures and 
with moderate temperature differences, CaSO, 
scale will be avoided with a blow-down of 100 
per cent of the made water. For low-temperature 
operation with small temperature differences, a 
50 per cent blow-down, with a brine concentration 
of 3, would be satisfactory. The use of a brine 
concentration of 1-5, with a 200 per cent blow- 
down, does not appear to be justified by the test 
results recorded. 


TREATMENT WITH HYDROCHLORIC ACID OR 
SULPHURIC ACID 


It was known that CaCO, scale could be 
removed by the use of hydrochloric acid and a 
test was carried out with a continuous addition 
of 0:32 lb of commercial inhibited hydrochloric 
acid (sp. gr. 1-14) per ton of sea water. The 
test was run for 203 hours at 180 deg. Fah., 
with a brine concentration of 2 and a brine pH 
varying between 7 and 8. The output was main- 
tained substantially constant throughout, and 
the heat transfer coefficients were as shown in 
Table III : 


TABLE I1I—Test Results, Hydrochloric Acid Treatment 








Re aie eke: wees asl 1 2 3 4 

Evaporator vapour tem-| 180 180 180 180 
perature, deg. Fah. 

Coil steam pressure, Ib} 33 17 12-27 _ 
per square inch abs. 


Nominal temperature dif-| 75-8 39-5 23-0 — 
fe Fah. 


ference, deg. 
Heat transfer coefficient,| 1394 754 553 — 
B.Th.U. per square foot 
per hour per deg. Fah., 
difference in tempera-| 
ture 

















At the end of the test a loose powder, which 
could be rubbed off with a cloth, had formed on 
coils 2, 3 and 4. On coil 1, there was a mixture 
of an adherent scale, with a maximum thickness 
of 0-003in, and a powdery deposit. The analysis 
of the scale on coil 1 was : 

Calcium carbonate (CaCO,), nil; calcium 
sulphate (CaSO,), 80-7 per cent ; magnesium 
hydroxide (Mg(OH),), 8-3 per cent; copper 
oxide (CuO)+ iron oxide (Fe,O,), 2-5 per cent. 

The amount of deposit on coils 2, 3 and 4 was 
insufficient for an analysis. 

The treatment was sufficient to prevent any 
appreciable scale formation and the heat transfer 
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rates given were maintained throughout the test. 
The action taking place is : 

(a) The calcium bicarbonate and calcium 
carbonate present in the sea water are almost 
completely ionised, thus : 


Ca(HCO,)s banat Cat++-+2HCO,- 


CaCo, Ca+++CO,;-- 


(6) The hydrochloric acid is completely ionised 
on entering the sea water : 

HCl —~ H++Cl- 

(c) Heating causes the bicarbonate ions to 
disintegrate : 

2HCO,- —— CO,;--+C0O;+H;0 
giving rise to carbonate ions with the formation 
of carbon dioxide as a gas and water. The 
supply of hydrochloric acid provides hydrogen 
ions, which react with the carbonate ions to 
form water and carbon dioxide as a gas, thus : 
2H+ +2Cl-— +CO,;—-- —— 2CI-+CO,+H;0 

Two molecules of HCI are, therefore, required 
to neutralise one carbonate ion, or two bicar- 
bonate ions. Sulphuric acid, H,SO,, which 
ionises into 2H++SO,-~, can also be used to 
supply hydrogen ions and obtain the same effect ; 
but, as it increases the sulphate-ion concentration, 
it would lead to a very slightly earlier onset of 
CaSO, scale. 

Liquid acids, such as hydrochloric acid and 
sulphuric acid, are difficult to handle ; they have 
to be transported in fragile vessels and can cause 
serious damage to personnel and material if 
allowed to become “wild” or not properly 
controlled. 


TREATMENT WITH SODIUM BISULPHATE 


Similar results can be obtained by the use of 
sodium bisulphate (NaHSO,). 

NaHSO, ionises in water almost completely 
to Na+-++HSO,-, followed by the further partial 
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Weight per ton of made water ; various brine concentration 
factors ; evaporator temperatures, 160 deg. and 200 deg. Fah. 
A Calcium carbonate, CaCO, scale produced a p 
vapour temperature of 160 deg. Fah. and nominal temperature 
ifference of 59 deg. Fah. 
B Magnesium hydroxide, Mg(OH),, scale produced at evapo- 
rator vapour temperature of 200 deg. Fah. and nominal tempera- 
ture difference of 40 deg. Fah. 


Fig. 7—Weight of Scale Produced in Evaporator 





ionisation of the bisulphate ion, HSO,- into 
H++S0O,- —, so that 


NaHSO, Nat++H++S0O,-— 


The hydrogen ions react with the carbonate 
ions in the brine and form gaseous carbon dioxide 
and water as follows :— 


2H++CO,-- ——— CO,;+H;0 
The addition of sodium bisulphate thus destroys 
carbonate ions with the formation of carbon. 
dioxide as a gas and water. 

An 800-hour run was made with an Admiralty 
evaporating plant at another site, using an 
injection into the evaporator of 0-531b of 
NaHSO, per ton of sea water. The evaporator 
vapour temperature was 174 deg. Fah., with a 
nominal temperature difference of 23 deg. Fah. 
The evaporator output was 2400 Ib per hour and 
the brine concentration 2-3. No material change 
in operating conditions occurred during the run 
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and there was practically no scale formation in 
the evaporator when opened up. 


TREATMENT WITH ORGANIC DISPERSIVES AND 
PHOSPHATE COMPOUNDS 


Organic dispersives and phosphate compounds 
are sometimes put forward as preventives of 
scale formation in sea-water evaporators. Tests 
were therefore carried out with various mixtures 
of organic and phosphate compounds, injected 
into the test evaporator. [Particulars are given 
in the paper.] 

Reports from operators of evaporating plants 
using organic dispersive and phosphate com- 
pounds vary a great deal. It should be appre- 
ciated, however, that there are a variety of scale- 
forming conditions and that a treatment which 
may give beneficial results under certain operating 
conditions may not be suitable for other con- 
ditions. 


TREATMENT WITH FERRIC CHLORIDE 


In view of the large amounts of calcium and 
magnesium in sea water, it is doubtful if there is 
any reasonable treatment that could be applied 
to precipitate harmlessly these two solids to the 
extent that would prevent their deposition on 
the heating surfaces as scale. The treatments 
used for boiler feed water do not offer any hopeful 
line of attack on the problem. It has been 
shown that heating and boiling results in the 
formation of hydroxyl ions, due to the pro- 
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Treatment with ferric chloride. Braporator vapour temperature, 
160 deg. Fah.; shell pressure, 4-74 Ib per square inch abs.; brine 
concentration factor, 2 ; duration of test, 304 hours. 

A Coil No.1: nominal temperature difference 95-8 deg. Fah. 

B Coil No. 2 : nominal temperature difference, 59-5 deg. Fah. 

C Coil No 3 : nominal temperature difference, 32 deg. Fah. 


Fig. 8—Variation of Heat Transfer Coefficient with 
Operating Time 


gressive disintegration of the bicarbonate and 
carbonate ions; test results previously given 
show that the hydroxyl ions can be prevented 
from forming scale by supplying hydrogen ions, 
with which they combine preferentially to form 
water. 

When it was realised that the scale formation 
was due to the carbonate alkalinity in the brine, 
short-term tests were made with various additives 
to study their effect on the alkalinity, and it was 
found that ferric chloride was quite effective in 
reducing the brine alkalinity. The plant was 
therefore run for a period of 150 hours with 
ferric chloride added at the rate of 0-31 lb per 
ton of sea water supplied to the evaporator, 
which was operated at a vapour temperature of 
160 deg. Fah. with 100 per cent blow-down. 
There was no appreciable change in the operating 
conditions throughout the run, and when the 
evaporator was opened there was no scale on any 
of the coils. The plant was therefore run for 
another 150 hours with the addition of ferric 
chloride reduced to a rate of 0-225 1b per ton 
of sea water, again without any appreciable 
change in the operating conditions. 

The total test occupied 300 hours of running 
time and the heat transfer coefficients are shown 
in Fig. 8. The coefficients were substantially 
constant and the evaporator heating surfaces 
and shell were completely free from scale. 

The reactions that take place with the injection 
of ferric chloride are :— 

(a) The ferric chloride is ionised in the brine :— 


Fe+ +++3Cl-— 


FeCl 3 
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(6) The bicarbonates and carbonates are 

decomposed thus :— 
2HCO,- —-+ CO,--+C0,+H,O 
CO,-- +H,0 —+ CO,+20H- 

(c) In the presence of magnesium ions the 
hydroxyl ions combine to form Mg(OH),, but 
in the presence of ferric ions, Fe+ ++, some of 
the hydroxyl ions form ferric hydroxide and the 
two reactions proceed together thus :— 


Mg+++20H- —-> Mg(OH)s 
Fe+ +++430H- —-> Fe(OH), 


The latter appears to be the predominant 
reaction and the former does not persist to a 
sufficient extent to form a Mg(OH), scale. If 
sufficient ferric chloride is supplied the mopping 
up of the hydroxyl ions by the ferric ions allows 
the disintegration of the carbonate ions to proceed 
so far that the formation of both the CaCO, and 
Mg(OH), scales is avoided. Ferric hydroxide 
does not form a scale, because of its low 
solubility. 

The effect of ferric chloride has been con- 
firmed on other plants. With an Admiralty 
evaporator a run of 1200 hours was made, using 
ferric chloride, and all operating conditions were 
maintained substantially constant. The evapor- 
tor vapour temperature was 174 deg. Fah., with 
a nominal temperature difference of 23 deg. 
Fah. and a blow-down of 50 per cent. When the 
evaporator was opened up the greater part of 
the coil surface was free from scale. 

In another test a triple-effect evaporating 
plant, supplied with low-grade steam at a 
pressure of 6 1b per square inch gauge with the 
vapour from the third effect evaporator at 24in 
vacuum was operated for a period of 2172 hours 
at sea without any change in operating con- 
ditions, the output being maintained sub- 
stantially constant. This plant was run from 
Norway to the whaling grounds in the Antarctic 
and back. When opened up all three evaporators 
were practically free of scale formation. 

Another commercial plant in which this treat- 
ment has been tested is a sextuple effect sea-water 
evaporating plant operating on shore in the West 
Indies. This plant is supplied with steam at 
25 Ib per square inch gauge, the vapour from 
the sixth effect evaporator passing into a dis- 
tilling condenser at 24in of mercury. This plant 
completed a run of 1000 hours with the output 
constant within 7-5 per cent. The steam pressure 
was practically constant throughout the run and 
the slight variation in output was due to fouling 
of the distilling condenser tubes and a very thin 
scale on the first effect evaporator coils. When 
opened up there was a slight scale formation of 
the order of 0-002in thickness on the first effect 
coils, with no scale formation of consequence on 
any of the other evaporator surfaces. Con- 
siderable further operating experience on this 
plant has shown equally satisfactory operation. 

These operating results confirmed that scale 
formation in a sea-water evaporating plant can 
be completely prevented by the addition of ferric 
chloride at the appropriate rate to suit the 
operating conditions. 





A Band Filing Machine 


A BAND filing machine, made by Ernst Grob, 
of Munich, is now being marketed in this 
country by the Fisher Deane Engineering Com- 
pany, Ltd., of 39, Victoria Street, London, S.W.1. 
This machine is available in the two sizes illus- 
trated herewith, and have work tables of 164in 
by 144in and 22in by 20in, taking work up to 
43in and 7in high respectively. On the machine, 
metal is removed from the workpiece by a series 
of files mounted on special links to form a con- 
tinuous chain. The files have specially shaped 
ends, which interlock when the chain is in a 
straight line, so that an unbroken filing surface 
is presented to the work. 

The chain of links carrying the files pass along 
a substantial channel-shaped guide set between 
the head of the machine and the work table, 
and this guide provides a firm support to main- 
tain the files in line and hold them against 
pressure applied to the workpiece during the 
filing operation. A rubber-faced roller, adjust- 
able for height, presses against the front of the 
file chain just above the work to hold the chain 
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A Band Filing Machinc 


firmly in its guide and prevent any likelihood of 
chatter or vibration which would mar the surface 
being filed. For fine surface finishing purposes, 
abrasive stone sections can be fitted on the chain 
links in place of the files. 

A fractional horsepower motor mounted at 
the back of the head of the machine drives 
through vee-belts and a steplessly variable speed 
unit. The vee-belts drive a shaft carrying the 
chain driving pulley situated beneath the work 
table. When it is required to change a file chain or 
open its links to insert the files for internal work, 
the tension on the chain is removed by operation 
of a lever which holds a tensioning pulley in 
position. When the tension is released, a locking 
pin in the chain can be removed for the chain to 
be inserted through the hole in the workpiece 
or lifted out through a lid at the top of the 
machine. 

The smaller machine illustrated has a throat 
depth of 74in and the larger machine of 124in, 
and each machine table can be inclined up to 
15 deg. forwards or backwards. The smallest 
hole into which a file chain can be introduced on 
the small machine is fin by in, and on the other 
machine tin by *'/;9in. If required, a swarf 
blower can be fitted to keep the working area clear 
of filings. 





A Compressed Air Rectifier 


AN industrial compressed air rectifier and 
reducing valve, which has been introduced by 
the Hymatic Engineering Company, Ltd., of 
Redditch, Worcs, is designed to meet all the 
conditions previously covered by four alternative 
units made by the company. This new rectifier 
has a maximum inlet pressure of 200 Ib per square 
inch, with an outlet pressure adjustable from 
20 Ib to 180 1b per square inch, and a flow of 
up to 25 cubic feet per minute. It is stated to 
remove both oil and water from high-pressure 
air supplies, and to deliver dry clean air at the 
controlled pressure. 

In these units, one of which is shown in the 
illustration opposite, two air purification stages 
are provided. The supply of air at high pressure, 
entering at high velocity through a special 
orifice, is directed downwards in a rotating spiral 
motion, which centrifugally separates many of 
the suspended impurities. The flow of air then 
passes upwards at a slower speed through a 
scrubbing medium before it is delivered 
out through the reducing valve or a high pressure 
outlet. Oil and moisture separation from the 
air takes place in an anodised light alloy cylinder 
fitted with filters and a separator element. A 
drain tap, through which the deposit can be 
removed periodically, is fitted in the base of the 
unit. By unscrewing a nut in the base, the com- 
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Compressed Air Rectifier 


plete separator unit can be removed for cleansing. 

A knob to be seen at the top of the rectifier 
we illustrate is turned to vary the outlet pressure 
of the air, which is shown on the gauge at the 
side. The makers state that the pressure loss 
is no more than 5 1b to 101b per square inch, 
according to the air flow, and that there is no 
“ pressure creep.” 





An Improved 16mm Sound Film 
Projector 


We have received some particulars of an 
improved 16mm sound film projector (known 
as type 401), which has been developed by 
the British Thomson-Houston Company, Ltd., 
to supersede the type 301 projector introduced 
by the company in 1946. 

The new projector, as illustrated herewith, 
resembles its predecessor in outward appearance, 
but incorporates a number of changes in design. 
These changes have effected a considerable 





16mm Sound Projector 


reduction in mechanical noise and a saving in 
weight, and the provision of a new amplifier 
gives an output of 30W. The life of the claw has 
been increased by the fitting of ‘“ Ardoloy ” 
peckers. Finally, detailed changes in the optical 
system give the 401 projector an output of over 
300 lumens from a 750W, 115V tungsten lamp 
when fitted with a 2in f/1-5 projection lens. 
Mechanical noise has been greatly reduced by 
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substituting a silent running belt drive for the 
gears driving the picture head, by using a com- 
pressed cotton gear wheel in the intermittent 
mechanism and by fitting a redesigned cam to 
reduce “ film-click.” Mechanical noise has been 
reduced to such an extent by these measures that 
a sound absorbing case around the projector is 
redundant. As a result the projector is more 
accessible and the appearance of the equipment 
is improved. 

By the omission of the sound absorbing cover 
and the removal of the amplifier mains trans- 
former, the projector has been reduced in weight 
by about 15 lb. The transformer has been incor- 
porated in the mains unit without any appre- 
ciable increase in weight or size of this unit, 
which is now no longer housed in the speaker 
cabinet for transport, but is treated as a separate 
item. The size of the speaker cabinet has also 
been reduced. This smaller cabinet is designed 
as a “ported” baffle with a closed back to 
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the present order has been supplied by the 
Northern Aluminium Company, Ltd. The 
plating used is tin thick and is to British Stan- 
dard Specification N.P.5/6, which is a non- 
heat-treatable alloy; the sectional material is 
heat-treatable and conforms to Specification 
H.E.10, while the rivets used are to Standard 
Specification N.R.6. 

The barges, one of which can be seen in our 
illustration, are being constructed in Chichester 
Harbour, and to facilitate shipment they are 
being built in floatable halves. Each half weighs 
about 5-5 tons and, for joining purposes, angles 
are fitted at the sides, bottom and deck at the 
break to take the connecting bolts. After the 
bolts are in place, tie plates are then riveted in 
position on sides and bottom, with butt straps 
in between. The deck plating and hatch coamings 
are also joined by butt straps. However, it is 
intended to butt weld the deck plating in the 
future. Some welding has been. employed 





150-Ton Aluminium Alloy Barge 


eliminate undesirable reflections of sound from 
walls behind, and there is a marked improvement 
in overall efficiency and bass response of the 
speaker system. 

The overall weight of the complete equipment 
(with the projector in its carrying case) is reduced 
from 1061b to 88 1b, the weight of individual 
units being projector, 38 lb ; projector in carrying 
case, 45lb ; speaker unit, 231b; mains unit, 
201b. Having removed the amplifier mains 
transformer from the projector (primarily to save 
weight) space was available to make use of much 
larger output valves in “ push-pull,” with a 
consequent improvement in the quality of 
sound. The two “ EL37” valves now used give 
30W output at full volume with only 5 per cent 
distortion, and only 1 per cent at 10W output. 
Modifications to earlier stages of the amplifier 
include mounting the lower valve tray on 
resilient rubber bushes to prevent microphony ; 
a revised tone-control arrangement to give 
improved frequency response ; and a redesigned 
sound-optical system to give improved uni- 
formity of scanning beam illumination and signal 
to noise ratio. 

A twin-speaker console is available to provide 
adequate power handling when the full 30W 
output is required. 





150-Ton Aluminium Alloy Barge 


IN 1950 the Fairmile Construction Company, 
Ltd., completed an all-aluminium barge of 150 
tons capacity for the Brazilian Coal Company, 
Ltd. a subsidiary of Cory Brothers, Ltd. Since 
it was delivered, the barge, which was described 
briefly in our issue of June 30, 1950, has 
been in regular service in the coal trade and, 
as a result of its satisfactory performance, four 
more of these craft were ordered. This size of 
barge has a length overall of 80ft by 20ft 6in 
beam by 5ft 9in in depth, and the material for 


already on the barges, at present under con- 
struction, in connection with the fitting of the 
hatch coaming knees. 

It is understood that, on the same draught, 
each barge will carry about 18 tons more cargo 
than a similar craft built of steel and, since 
periodic scaling and painting are not required, 
it is estimated that there will be a saving in 
maintenance costs of £100 per annum. In 
addition, since the aluminium barge is expected 
to be kept in continuous use it should carry 
considerably more cargo during the length of its 
service. 





The Kafue River Hydro-Electric 
Scheme 


IN our issue of July 13, 1951, we recorded 
proposals for a major hydro-electric scheme at 
Kariba Gorge on the Zambesi River, which was 
then being studied by the Governments of 
Northern and Southern Rhodesia. The proposals 
envisaged an initial development of 385MW, 
and a final stage of 1000OMW >; a completion 
date of 1961 was envisaged for the first stage. 
We have now received a report dealing with the 
development of the Kafue River, a tributary 
of the Zambesi, which it joins near Kariba Gorge. 
It is pointed out that one of the aims of the report 
was to ascertain whether or not a scheme 
exploiting the Kafue Gorge, ultimately to become 
part of a more comprehensive development, 
could be brought into operation to yield about 
200MW of firm power earlier than the comple- 
tion date of 1961, set for the initial stage of the 
Kariba Gorge scheme. 

Briefly, the report recommends that a scheme 
which would be economical to. proceed with, 
can be brought into operation before that time. 
However, 200MW of firm power cannot be 
guaranteed with proved storage facilities. An 
initial development based on a river discharge 
of 1500 cusecs, giving 257MW at 80 per cent 
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load factor, with a utilisation of over 99 per cent 
is therefore recommended. It is further pointed 
out that any power shortage would occur in the 
dry season of dry years, but it is thought that the 
minimum output in the driest year would be 
186MW at 80 per cent load factor. The scheme 
is described in some detail in the report, and an 
outline of its design is given herewith. 

A two-stage development is contemplated 
with, first, a dam across the Kafue River to give 
a useful storage of about 100,000 acre-feet. 
The length of the dam at the crest level of 
3125 O.D. would be 600ft, and the height of the 
crest above the river bed 100ft. It would be a 
concrete buttress structure, with a sloped 
upstream face, and with a gravity section on the 
right bank side incorporating three drum gates, 
each 60ft by 30ft; two 96in diameter 
scour pipes would be incorporated between the 
buttresses. 

An intake on the right bank of the reservoir 
would lead to a concrete-lined tunnel with an 
equivalent diameter of 20ft, which would divert 
the flow for 84 miles, through the high ground on 
the right bank of the river, and end in a surge 
shaft and vertical shaft, with a short horizontal 
pressure tunnel at the lower end of the vertical 
shaft leading to the first power station. This 
power station would be in the Keshya ravine, 
the Keshya River being a tributary of the Kafue, 
and the tail-race would lead into a reservoir 
formed in the ravine by a weir 70ft in height, with 
drum gates. The diversion to the second power 
station, beside the Kafue River, would be very 
simiJar to that described above, except that the 
length of the tunnel would be only 5 miles. Four 
Francis turbine sets each of 43MW would be 
installed at each of the two power stations, 
including a spare set at each station, the mean 
gross head of 1936ft being equally divided 
between the two. 

Several alternative layouts were considered, 
but the one described above with two power 
stations of equal head 
and output was con- 
sidered to be the most 
advantageous. The 
various other possibili- 
ties considered included 
a single-stage scheme 
with a power station 
underground below the 
Keshya ravine, and an 
alternative two-stage ar- 
rangement with both 
power stations on the 
Kafue Gorge. The re- 
commended arrangment 
could be readily enlarg- 
ed, the report points out, 
the proposed tunnel 
section having a capa- 
city 66 per cent greater 
than the plant installa- 
tion ; in addition, pro- 
vision for a second 
tunnel is recommended 
at the intakes. 

Such _— enlargement 
would be considered if 
more storage were available. The possibilities 
for increasing storage involve, first, operation 
in conjunction with the future Kariba Gorge 
scheme, and second, further reservoir construc- 
tion. Ample reservoir capacity is available at 
Kariba Gorge, and extra plant could be installed 
there to generate power in the dry season to 















SSSSUSSSSSS_ AS8G05 ONS 


WARE 











LLELLLLLED 


Pasar osnonerenrererorese nce} 





<n: \\S)? 
ania PAN 
SY SRR 











ges g : 
= ra | ZX SLILILIETTTLTTS D1 PICTETT OTP, 
orn we y 
Pon So SQ WY 
= KZ 


3 6D SNS S 






THE ENGINEER 





make good the shortages at Kafue. As regards 
a reservoir on the Kafue River, possible sites 
exist upstream of the scheme, but a flood plain, 
known as the Kafue Flats, lies in between. 
Storage in the Flats would be impracticable 
owing to evaporation losses, and the loss of 
water in traversing these Flats from a reservoir 
further upstream is unknown. There also exists 
a possibility of storing water in the deeper 
lagoons of the Flats, but these possibilities 
require further investigation, which might lead 
to important extensions of the scheme. As with 
many African sites, the investigations were 
hampered by insufficient hydrological data, but 
it is thought that hydrological records would be 
collected as the scheme is proceeded with. 
As the scheme is an elastic one, lending itself 
readily to expansion, the ultimate power output 
could be finally determined when more complete 
records are available. The report is signed by 
Sir William Halcrow, Harold J. F. Gourley, 
C. H. Pickworth and Geoffrey Kennedy. 





A Hydraulic Torque Generator 


DEMONSTRATIONS were recently given by the 
Airatork Engineering Company, Ltd:, of Cory’s 
Buildings, Cardiff, of a prototype hydraulic 
torque generator which, although it had been 
developed initially for accurately loading the 
propeller hub nuts on aircraft engines, was adapt- 
able for other applications where torque loads 
of up to 2000 lb/ft were required. A photograph 
we reproduce shows the unit being demonstrated 
with an empty propeller hub on a bench, and the 
drawing on this page shows the arrangement of 
the torque generator alone. 

Oil under pressure is supplied to the generator 
from a hand-operated pump unit incorporating 
a pressure gauge reading directly in lb/ft to show 
the actual torque load being applied to the nut. 
In the generator, the piston A in the hydraulic 





Torque Generator Set in Use 


cylinder is coupled to a roller chain which runs 
round and is fastened to a chain wheel B carried 
on a splined shaft. It will be appreciated that 
as oil pressure is applied to move the piston 
the splined shaft is turned, through the chain and 
wheel. Mounted on the splines of the shaft is 
a driving dog C which is designed to engage the 
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propeller hub nut and tighten it as the shaft 
rotates. The body of the unit has projecting from 
it specially-shaped arms D designed io hold 
the unit in position on the propeller hub and act 
as torque reactors. The splined shaft has a nog 
extension E on which is mounted on ball bearings 
a freely-rotating pilot used for accurate location 
of the unit on the hub. 

The nut-turning dog, reactor arms and pilot 
can be designed and to suit any particular appli. 
cation for which the equipment is required. The 
unit can be adapted for right or left-hand opera. 
tion by reversing the position of the cylinder 
body on the reactor body. At the end of each 
tightening operation, the unit is re-prepared for 
the next by inserting a tommy bar at the rear 
end of the shaft and rotating it to return the 
piston to the head of its cylinder. 

In our issue of May 9, 1952, we descrivied the 
construction of the torque spanners made by 
this firm, and we are informed that the range 
has been extended by the introduction of a new 
spanner for heavy loads up to 500 lb-ft, ang 
another for very small work loads up to 36 Ib-in, 
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( By Our American Correspondent ) 


Electro-Deposition of Aluminium 


A practical process for the electro. 
plating of aluminium at room temperature has 
recently been developed by the electro-deposition 
laboratory of the National Bureau of Standards, 
Washington, D.C. Dense, ductile deposits of 
the metal are now being obtained with the aid 
of this process, using an organic plating bath 
consisting of an ether solution of aluminium 
chloride and a metal hydride. This plating bath 
is expected to find important industrial applica- 
tion in the electro-forming of articles requiring 
close inside tolerances, such as electronic wave- 
guides, and in the production of equipment 
requiring a thin protective coating of aluminium, 
Because aluminium is so far above hydrogen in 
the electromotive series of the elements, it has 
probably never been deposited from aqueous 
solutions, which always contain some hydrogen 
in an ionised form. It is well known that the 
metal is usually produced commercially from a 
bath of fused cryolite and bauxite. However, 
this process must be carried out at a high tem- 
perature, and the aluminium metal is obtained in 
a fused state, unsuitable for electro-plating or 
electro-forming. The electro-deposition of the 
metal from non-aqueous solutions has been tried 
in the past with some success, but the procedure 
was considered too difficult for practical appli- 
cations and the deposits were lacking in purity 
and ductility. The National Bureau of Standards 
is at present conducting extensive research in an 
effort to develop methods for depositing in good 
physical form unusual metals such as molyb- 
denum, tungsten, titanium and zirconium, and 
aluminium has been one of the first metals 
investigated. The success of the aluminium 
plating bath, developed in the course of this 
work, is expected to give added impetus to the 
current efforts to obtain other metals in pure form 
from non-aqueous solutions. 

The aluminium plating bath is prepared at 
the N.B.S. by adding either lithium hydride or 
lithium aluminium hydride to an ethyl ether solu- 
tion of anhydrous aluminium chloride. For the 
best results it has been found that the ether should 
be anhydrous and alcohol-free. The concentration 
of the aluminium chloride is not critical and may 
vary from 1 to 4 molar. The current densities 
may be as high as 4 or 5 amperes per square 
decimetre. However, it has been found that if 
thick deposits are required, the current density 
should not be greater than 2 amperes per square 
decimetre. Because of the high concentration 
of aluminium chloride in the ether, the bath is not 
as inflammable as would normally be expected. 
To prevent the entrance of moisture, the bath 
is prepared and used in a closed container con- 
sisting of a glass plating vessel with a tightly 
fixed polyethylene lid. Anodes of aluminium 
rod pass through the lid and the objects to be 
plated are introduced and removed through a 
central hole which is ordinarily kept closed with 
a rubber stopper. If hermetically sealed, the 
bath will keep for several weeks ; however, 
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under ordinary operating conditions the solution 
slowly deteriorates and eventually gives streaked 
and brittle deposits. No agitation of the bath 
ig necessary ; @ quiescent bath has actually been 
found to offer an advantage as the sediment 
from the anodes settles to the bottom of the 
vessel, making bagging of the anodes and filtra- 
tion of the solution unnecessary. The composi- 
tion of the bath is easily controlled since the only 
constituent that changes appreciably in concen- 
tration during the plating process is the lithium 
hydride. Occasional additions of lithium hydride 
increase the life of the bath, but in time the lithium 
hydride becomes insoluble and the bath can no 
longer be used, ale 

Provided sufficient lithium hydride is used, the 
deposits are white, mat and quite ductile ; but 
if the lithium hydride content is too low (less 
than 3 grammes per litre), the deposits become 
hard, brittle and grey. Still further reduction 
of the hydride content produces deposits that 








Photomicrographs of Electro-Deposited 
Aluminium 


are dark and stressed and that often crack or 
peel from the cathode. Ordinarily, deposits 
of 0-Olin minimum thickness are visibly crystal- 
line, but this effect can be reduced somewhat by 
adding a small amount of 8, @’-dichloroethyl 
ether. Pitting, which frequently occurs in 
aqueous baths, has not been encountered in the 
ether bath. The cathode and anode efficiencies 
for the process have been approximately 100 per 
cent. Deposits 0-0S5in thick have been prepared 
at the Bureau, and it is believed that thicker 
deposits should be possible if the sharp edges of 
the cathode are shielded to prevent “ treeing.” 
The accompanying illustrations show photo- 
micrographs (x 70 magnification) of aluminium 
deposits obtained with the aid of this organic 
plating bath. The deposit obtained at a low 
current density (A) is characterised by large, 
columnar crystals. At B is shown how the use 
of periodic reversed current produces a certain 
degree of grain refinement. Finally, the addition 
of 8, 8’-dichloroethyl ether to the bath results 
in a very fine grain structure as indicated at C. 
The ductility and hardness of the deposits vary 
considerably ; deposit A is quite ductile while C 
is very brittle. The hardnesses of deposits A, 
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B and C are stated to be 37, 67 and 97 
respectively, on the Vickers Hardness scale. 
** Flying Saucers ’’—An Explanation 

A report recently issued by the Civil 
Aeronautics Administration of the U.S. Depart- 
ment of Commerce on the wave of “ flying 
saucers”? which swept America last summer 
attributes many of the “ unidentified targets ” 
to secondary reflections of the radar beam caused 
by atmospheric conditions. Being concerned 
with the possible detrimental effects on air traffic 
control, the Technical Development and Evalua- 
tion Centre of the Administration made a study 
concentrating on the scores of such targets 
sighted by the radar apparatus at the Washington 
Air Route Traffic Control Centre and certain 
other centres. By correlating these reports with 
the records of the Weather Bureau, it has been 
found that a temperature inversion almost always 
existed when such targets appeared on the radar 
screen. It is believed that reflections were 
produced by isolated refracting areas which 
travelled with the wind at or near the temperature 
inversion levels. These areas, possibly consti- 
tuting atmospheric eddies created by the shearing 
action of dissimilar air strata, were not of suffi- 
cient density to produce direct returns, but could 
bend the radar beam downward to give a ground 
return. Any horizontal movement of these 
areas would produce a movement twice as great 
in the image being received on the radar screen, 
and in a parallel direction. 

This deduction is confirmed by the fact that 
when the speed of targets on the radar screen 
was divided by two, their motions corresponded 
closely to the reported wind directions and 
velocities at certain altitude levels. In nearly 
all cases, the temperature inversion levels were 
at or adjacent to these altitudes. The fact that 
the radar targets always moved in one direction 
has eliminated the possibility that they were 
surface vehicles, since some vehicles would have 
been moving in the reverse direction. No evi- 
dence was found of hovering or of sudden 
increases in speed by any target. The report 
considers sudden accelerations of targets to 
supersonic velocities to be due to a transfer of 
identity from a faded target to another target 
just appearing on a different section of the 
screen. The report concludes that the presence 
of such targets has little effect on the control of 
air traffic, except that they can become a nuisance 
where helicopter operations are prevalent, since 
radar returns from such small aircraft sometimes 
present the same characteristics. Where a 
collision course is involved, airport controllers 
have been requested to give traffic information, 
since pilots would rather be warned about a 
spurious target than not be warned about a 
legitimate one. The report recognises the need 
for securing additional evidence on the phenom- 
enon, through observations with more special- 
ised equipment. 


Dedication of the Cosmotron at the Brook- 
haven National Laboratory 


The Cosmotron installation at the 
Brookhaven National Laboratory, Upton, Long 
Island, New York, which was described in our 
issue of September 12, 1952, was dedicated offi- 
cially on December 15th. In an address pre- 
sented at the ceremony, Mr. Gordon Dean, the 
chairman of the U.S. Atomic Energy Commission, 
made some timely remarks on the subject of 
scientific research, international co-operation 
and official secrecy. Comparing the exploitation 
of fundamental scientific knowledge to the 
shaking of a tree carrying fruit, he felt that in 
recent years the world had been rather more 
interested in obtaining the fruit than in nurturing 
the tree. ‘In the field of atomic energy, for 
example, we have in the past decade enthusiasti- 
cally stripped the basic research tree of most of 
the fruit produced in the past century. And— 
as one of the many paradoxes that are typical 
of our field—our main effort has been to obtain 
a kind of fruit that we all hope fervently we shall 
never have to eat : atomic weapons. 

“*We in the United States are acutely aware 
of the fact that this tree did not grow in Brook- 
lyn. Its roots stretched all over the world, and 
the most vital and nourishing ones were sunk 
deep into the rich scientific soil of Europe. We 
are also aware of the fact that it was we—with 
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the help of our allies—who shook this tree most 
vigorously during the war, and that it was we who 
made off with the largest share of the fruit. We 
took the fruit and we threw a cloak over it and 
carried it behind a guarded fence. And then we 
put a sign on the fence which read: ‘ Secret ; 
Security Area ; Keep Out.’ The fruit we took 
behind this fence was taken there because it was 
useful to us in the manufacture of weapons. 
Some of it is also useful in the development of 
the peacetime applications of atomic energy and 
in the advancement of science generally. The 
extent to which this is true is the extent to which 
we have inhibited the growth of the tree of accu- 
mulated knowledge. And it is true to a sub- 
stantial degree. It is for this reason that we on 
the Atomic Energy Commission feel that we 
took with us a solemn obligation to world science 
when we took a good share of this fruit behind 
our security fences. Our obligation, I feel, con- 
tains these three ingredients : To keep the cloak 
of secrecy wrapped only about those parts of 
our activity that have a direct relationship to 
the national security ; to foster and encourage 
the advancement of basic science as much as 
possible while we carry forward our national 
security work ; and to do all we can—while 
the fruit of past research is in our custody— 
to develop from it the peaceful applications of 
atomic energy for the future good of the peoples 
of our own country and of the free world. We 
are doing these things. Or, to be more accurate, 
I should perhaps say that we are trying to do these 
things to the best of our ability and according 
to the facts of the world political situation as 
we understand them. 

**I know there are some who look upon this 
world situation somewhat differently than we do. 
I shall not go into the reasons why I am con- 
vinced that our understanding is an accurate 
one, but suffice it to say that I do believe it is 
accurate, and I make no apology for the weapons 
production programme we have undertaken or 
for the concern for security which we have 
exhibited. But this does not mean that, outside 
of the area of military security, we do not feel 
our heavy obligation to push forward in atomic 
energy, and to push forward openly in so far as 
possible. That is why I take a good deal of 
satisfaction from the fact that the scientists of 
our programme are working closely with our 
friends across our borders and from across the 
sea in advancing the design and development of 
the machines by which we hope to strip more of 
the mystery away from the nuclei of atoms. 
Perhaps, in a very small way, we are thus helping 
to repay the great debt that we owe to world 
science. 

“‘ As to the future, it is my personal opinion 
that the time is now upon us when we should 
give very serious consideration to the possibility 
of some rather major declassification actions in 
the field of nuclear reactors for the production 
of power. To be quite frank, I would not con- 
sider this kind of action if the only reason were 
to pay back a debt to world science—as good as 
that reason might be. My reason, instead, is 
that reactor technology has reached the stage of 
development where such extensive secrecy as 
we now have will almost certainly hamper pro- 
gress, if it has not begun to do so already. Out- 
side of the purely non-military fields, these 
declassification actions should, in my view, be 
approached by asking just one question: ‘ Can 
it be demonstrated that it will help us more than 
it will hurt us if we place this information in 
the public domain ?’ Until now I doubt very 
seriously if we could have answered this question 
in the affirmative in so far as the development 
of power producing reactors is concerned. Most 
of the technical work that needed to be done was 
being done behind the fence. The situation now, 
however, is changing. The technology has 
reached the stage where some power reactors 
need to be built, power reactors that set out to 
be as economical as possible. The main problem 
left is one of cutting costs. It therefore seems to 
me that if reactor development is to continue to 
progress—and to progress as rapidly as possible 
to a stage where reactors can be used commer- 
cially for the production of power—industry 
must be given a fair and realistic opportunity to 
participate in our programme on a free enter- 
prise basis. This, in turn, means that the cloak 
of secrecy must come off some of the information 





which the government now holds exclusively. 

“Such an action would be extremely helpful 
to American industry, and it would also, of 
course, help our friends abroad, although I am 
well aware that some of them seem to be doing 
quite well by themselves. Unfortunately, how- 
ever, such an action would also help our hostile 
competitors, a fact which I do not find at all 
appealing. But, by permitting the vast techno- 
logical resources of American industry to be 
brought to bear on the problems of reactor 
development, I sincerely believe that we would 
be helping ourselves more than our hostile com- 
petitors. It is a risk, to be sure, but it is a risk 
that may be well worth the candle. Whether 
or not this will be done in the immediate future 
is very hard to say. It may well involve legal 
changes as well as policy decisions by the Com- 
mission. But my own view is that it would very 
likely be a necessary and desirable step. There 
are a number of ways by which the government 
may stimulate the advancement of science and 
technology : by sponsoring a particular research 
project here, by removing a secret that has out- 
lived its usefulness there, by encouraging inter- 
national co-operation in non-secret fields, and 
by striving at all times to keep an intelligent 
balance between government work, university 
work, basic research, applied research and 
development.” 


Dedication of the Davis Dam 


Although its first turbo-generator went 
on the line as long ago as January, 1951, and all 
five of the turbines were in full operation by June 
of that year, the Davis Dam on the Colorado 
River of the U.S. Bureau of Reclamation was 
not officially dedicated until December 10, 
1952. There is much resentment among Ameri- 
can engineers with regard to such illogical 
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Davis Dam and Power Station on the Colorado River 





timing of dedication ceremonies appertaining 
to major civil engineering works, and the issue 
has been well summed up in the Engineering 
News-Record of December 11, 1952: ‘* Dedica- 
tion of Davis Dam this week leaves no Bureau 
of Reclamation dam undedicated. Federal 
officials have had a field day in recent months 
getting their projects properly launched. And 
the ceremonies always seem to come at the right 
time for maximum news coverage. This was 
shown by the dedication of Hungry Horse Dam 
during the presidential campaign. The Davis 
Dam proceedings came at a time when a maxi- 
mum number of western state governors could 
attend. There certainly was no construction event 
that made ceremonies at this time propitious. 
Power has been generated for more than a year, 
and some construction contracts are still under 
way. Certainly no one in the construction 
industry would argue that proper dedication 
ceremonies are unnecessary. When such pro- 
ceedings actually mark the completion of a 
project, and highlight the benefits it provides, 
as well as the engineering and construction effort 
that created it, they are very much worthwhile. 
But when dedications are held strictly for the 
political publicity involved, then it would be 
far better that the structures go undedicated.”’ 
Unlike the other dams across the lower 
Colorado River, which are of concrete construc- 
tion, the Davis Dam is an earth and rock-fill 
embankment rising some 200ft from its founda- 
tion and 138ft above the normal river level. 
The dam has a crest length of 1600ft and a top 
width of 50ft. It diverts the river through a 
concrete intake structure into the power plant 
penstocks and, when necessary, over a concrete 
spillway. The dam has created a reservoir of 
1,820,000 acre-feet capacity, known as Lake 
Mohave, which extends 67 miles upstream to the 
tailrace of the Hoover dam power plant. The 
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lake is narrow and largely confined between 
the precipitous walls of the Pyramid,. Painted, 
Eldorado and Black Canyons. Power from the 
Davis dam hydro-electric station is handled 
by a 1100-mile long transmission system which 
now connects this station with those at the 
Hoover and Parker Dams to obtain maximum 
operating efficiency in supplying energy to the 
States of Arizona, California and Nevada. The 
three power stations, with a total capacity of 
1645MW, supply approximately 37 per cent of 
the total power requirements in the area which 
they serve. A detailed description of the Davis 
dam scheme was published in THE ENGINEER 
of July 20, July 27 and August 3, 1951. The 
accompanying illustration shows the present 
appearance of the dam, forebay, intake structure, 
power station and spillway structure and indi- 
cates the work which is at present being done to 
construct a reinforced concrete stilling basin at 
the foot of the spillway. This work involves 
the placing of some 27,000 cubic yards of concrete 
and is expected to be completed in the spring of 
1953. 





THe PuysicAL Society Exuisition.—The _ thirty- 
seventh exhibition of scientific instruments and apparatus, 
organised by the Physical Society, will be held at Imperial 
College of Science and Technology, from Monday, 
April 13th, to Friday, April 17th. Three discourses 
will be given during the period of the exhibition. On 
Tuesday, April 14th, at 6.45 p.m., Dr. E. C. Bullard, of 
the National Physical Laboratory, will speak on ‘* The 
Seismic Study of Ocean Basins.” On Wednesday, 
April 15th, at 6.45 p.m., Dr. L. A. Jordan, of the Paint 
Research Station, will give a discourse on “ Particles, 
Pellicles, Paints, Pigments and Physics.”” On Thursday, 
April 16th, at 6.45 p.m., Professor W. V. Mayneord, 
of the Department of Physics, Royal Cancer Hospital, 
will speak about “* Scintillation Counting and its Medical 
Applications.” A limited number of tickets for admis- 
sion to the exhibition can be obtained from the Physical 
Society, 1, Lowther Gardens, Prince Consort Road, 
London, S.W.7. 
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Trade Between Europe and Latin America 


The United Nations Economic Commissions 
for Europe and Latin America, together with 
the Food and Agriculture Organisation, have 
produced a report entitled Study of Trade 
Between Latin America and Europe. The 
statistical material which it contains shows that 
in 1951 the volume of Latin America’s exports 
to Europe and the volume of Europe’s exports 
to Latin America were still below those of 1913. 
The report says that the war inevitably brought 
a great expansion in trade with the U.S.A. by 
those countries which, by virtue of location and 
structure of production, were largely oriented 
towards the American market, and no _ less 
inevitably caused a profound disorganisation 
in the foreign trade of those countries whose 
principal ties had been with Europe. 

The report includes an analysis of factors of 
competition between Europe and the U.S.A. in 
Latin American markets which suggests that 
price advantages of United States exports do 
not tell the whole story, even when distribution 
costs are taken into consideration. It is stated 
that other factors to which European countries 
must give increasing attention include improved 
terms of payment and credit facilities, speed of 
delivery,gavailability of technical services and 
spare parts, ease of replacement, standardisation 
of products and improved commercial relations 
and sales techniques. There is some reason to 
believe, the report observes, that these factors 
have been as important as price advantage in 
stimulating the demand for United States goods 
in the Latin American market. The report 
acknowledges that, since the war, European 
exporters, and the United Kingdom in particular, 
have had some success in adapting their exports 
to the modern requirements of the Latin 
American market. In addition, it is stated, 
increased wage differentials, following the 1949 
devaluation, may well offset the U.S.A.’s pro- 
ductivity advantage over a wider field, and 
Europe will be in a better position to offer 
competition to the U.S.A. in many lines of 
manufactures. 


Iron and Steel Production 


A new record in steel production was estab- 
lished in Great Britain in January. The output 
of ingots and castings averaged 346,300 tons a 
week, which represented an annual production 
rate of 18,009,000 tons. In January last year, 
steel production was at an annual rate of 
15,234,000 tons. Last month’s steel output thus 
surpassed the high level achieved in November 
last, when production was at an annual rate of 
17,952,000 tons. Pig iron production in January 
averaged 213,900 tons a week, which represented 
an annual output rate of 11,121,000 tons. 


Markets for European Steel 


The secretariat of the United Nations Economic 
Commission for Europe is preparing a report 
on European steel exports and steel demand in 
non-European countries. A draft of the report 
was recently submitted to a meeting of the 
Commission’s steel committee, and a statement 
has now been issued setting out the main points 
which are to be embodied in the final document. 

The Commission has stressed the primary 
importance of the so-called under-developed 
countries as future outlets for substantial 
quantities of European steel. It urges that the 
expansion of such markets should be encouraged 
by reasonable prices and assured supplies. The 
statement says that while the U.S.A., Russia and 
Japan have been in the past substantial importers, 
they are now somewhat erratic markets for 
European steel. Developing countries, such 
as Australia, Canada, South Africa and New 
Zealand, have provided more regular markets, 
but if the first three fulfil their steel production 
plans it is unlikely that European steel exports 
to them will expand much. On the other hand, 
the Commission’s statement continues, the rest 
of the world outside Europe, which mainly 
comprises under-developed countries, has in 
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recent years imported 68 per cent of its steel 
requirements, about four-fifths of that quantity 
coming from Europe. 

These countries, it is suggested, offer great 
possibilities for the future, as large quantities 
of steel will be needed to develop their economic 
potential. Moreover, it is claimed, the interests 
of the European steel exporters and the under- 
developed countries are complementary. If 


. foreign trade in steel is of great importance to 


European producers, many of whom are now 
expanding their production capacity, it is also of 
great concern to those countries which are not 
in a position to cover their needs from domestic 
production. 


Employment and Unemployment 

The Ministry of Labour has stated this week 
that, at the end of December, the total working 
population of Great Britain was 23,295,000 
(15,876,000 men and 7,419,000 women). That 
total was 78,000 (18,000 men and 60,000 women) 
less than the figure returned at the end of 
November. 

The number of people in civil employment 
declined during December to 22,022,000, there 
being decreases in the labour forces of the 
country’s basic industries and in the manufactur- 
ing and building industries. There were 4,032,000 
people at work in the basic industries in 
December, the decline, when compared with 
November, being accounted for by seasonal 
changes in agriculture and transport. In the 
manufacturing industries, 8,683,000 people were 
employed, which showed a net loss of 22,000 
compared with November. In the engineering, 
metal goods and precision instruments group 
there was a drop of 7000 during December, 
bringing the total employed at the end of the 
month to 2,558,000, compared with 2,587,000 
at the end of 1951. 

The latest unemployment figures relate to 
January 12th, on which date 452,490 people 
were registered as out of work, compared with 
399,461 on December 8th. The Ministry of 
Labour says that the January 12th figure repre- 
sented 2-2 per cent of the total number of 
employees. 


Industrial Fuel Efficiency 


Several questions relating to the implementa- 
tion of the recommendations made in the Ridley 
report were addressed to the Minister of Fuel 
and Power, Mr. Geoffrey Lloyd, in the House of 
Commons on Monday last. In his reply, the 
Minister stated that he had set up a small advisory 
committee of the main industrial interests con- 
cerned to work out a scheme for organising a 
fuel advisory service, as recommended in the 
Ridley report. As to the recommendation con- 
cerned with technological training, the Minister 
of Education was prepared to assist and details 
were being worked out. 

About recommendations Nos. 22 and 23— 
dealing respectively with the extension of indus- 
trial shift working and the efficiency of stokers— 
Mr. Lloyd said that the Minister of Labour 
had agreed to discuss the first with his National 
Joint Advisory Council. The urgent need for 
promoting maximum efficiency in stoking had 
been brought to the notice of both sides of 
industry and they were giving careful attention 
to the matter. On the recommendations relating 
to charges and conditions for electricity supplies 
when private plant is also used, the Minister 
pointed out that the electricity boards had 
already announced their general acceptance of 
those recommendations. 


Refresher Course for Plant Engineers 


A refresher course for works and plant 
engineers is to be held at the University of 
Sheffield from Monday to Friday, April 13th to 
17th. It is announced that this course is planned 
to be of particular interest to engineers employed 
in the iron and steel and kindred industries. 
Lectures, followed by discussions, will deal with 








261 





such subjects as the economics of fuel selection ; 


combustion control; the determination and 
interpretation of heat balances; compressed 
air appliances and practice; the design, per- 
formance and maintenance of furnace plant ; 
waste heat recovery ; works handling problems 
in relation to fuel economy, and lessons of 
American and Continental practice. The fee 
for the course will be £2 10s. (including morning 
coffee, luncheon and afternoon tea). Accom- 
modation in one of the University halls of 
residence is available at an inclusive fee of 
£6 10s. Inquiries about the course should be 
made to the Director of Extra Mural Studies, 
University of Sheffield, Crookes Valley Road, 
Sheffield, 10. 


Industrial Design 

A lecture entitled “‘ An Industrialist’s Views 
on Design Policy ” was delivered in Glasgow on 
Friday last by Dr. W. J. Worboys, who was 
recently appointed chairman of the Council of 
Industrial Design. The lecture was one of a 
series organised by the Council’s Scottish 
Committee. 

Dr. Worboys said that industrial design was 
not something new, for many years ago there 
were notable industrial designers in the British 
Isles. But the recognition of the importance 
of the contribution which good industrial design 
could make to our industrial health had grown 
very much in recent years. That, Dr. Worboys 
claimed, was a good thing, for we could not 
expect our products to compete in the markets 
of the world if they were not well designed and 
attractive in every way to potential buyers. From 
time to time research was put forward as the 
panacea for all industrial ills, but research alone, 
Dr. Worboys asserted, could not ensure a healthy 
and expanding industry. What he described as 
a “trinity” was essential, its members being 
research, the technological exploitation of 
research results, and the commercial exploitation 
of the resulting products. Dr. Worboys went 
on to say that research established new know- 
ledge. Technological exploitation was the 
conversion of that new knowledge into the manu- 
facturing process, including, of course, the design 
of efficient plants, and commercial exploitation 
covered, in addition to selling, development work 
on the uses for the new product, technical service 
and also the methods of presentation and pricing. 
That trinity of functions, Dr. Worboys suggested, 
applied particularly to the basic industries such 
as iron and steel, chemicals and heavy engineer- 
ing. For the consumer goods industries and, 
indeed, for all industries producing goods in 
which shape and appearance were important 
elements of quality, design must be added. 

Dr. Worboys said that the experience of com- 
panies which had recognised the importance of 
design, and which had set up design departments, 
had been good. They had found that not only 
had the market potential of their products been 
improved, but also that the design department 
had had a beneficial effect in many ways on the 
general activities of the company. 


National Institute of Industrial Psychology 


The National Institute of Industrial Psychology 
has issued a list of the training courses and con- 
ferences which it has arranged during the coming 
spring and summer. Special attention is drawn 
in the programme to two kinds of short courses 
for men and women at the foreman and charge- 
hand level of industry and commerce, in pro- 
ductive, distributive and clerical work. One is a 
five-day residential course and the other a two- 
day non-residential course. The latter is designed 
to give an introduction to the background of 
supervision and also to provide an opportunity 
for established foremen and forewomen to con- 
sider their own practices in the light of modern 
ideas. 

Full particulars about all the courses and 
conferences can be obtained from the National 
Institute of Industrial Psychology, 14, Welbeck 
Street, London, W.1. 





Rail and Road 


RAILWAY YARD SWEEPERS.—Trials are to be carried 
out on British Railways with a mobile track sweeper, 
of American manufacture, which, it is expected, will 
effect a considerable saving in the labour used in sweeping 
up cinders, stones and other materials dropped in rail- 
way sidings. This machine, which can be operated by 
one man, is fitted with a 100 h.p. petrol engine and is 
mounted on six rubber-tyred wheels. It can travel 
astride, alongside or across the railway track, and during 
operation material can be swept into its scoop -at the 
rate of five cubic yards a minute. Sweepings are collected 
by a series of blades working in an endless chain and 
then loaded into wagons — a system of conveyor 
belts. The machine is expected to be ready for use in 
this country next summer. 


UNILATERAL WAITING SCHEME FOR LONDON.—Since 
January 27th, vehicles using certain streets in the inner 
and outer areas of the Metropolitan Police District 
during specified hours are allowed to wait on one side 
only. The scheme, which is experimental, was approved 
by the Minister of Transport, acting on the advice of 
the London and Home Counties Traffic Advisory 
Committee, and after fully considering objections to 
the proposals, but it could not be put into operation 
until the necessary signs were available to local authorities. 
The Regulations prohibit waiting on alternate sides of 
the affected streets on odd and even dates between 
11.30 a.m. and 6.30 p.m. on Monday to Friday in the 
Inner Area, and Monday to Saturday in the Outer Area. 
The loading and unloading of vehicles on that side of 
the street on which waiting is not allowed is also pro- 
hibited. There are exemptions for vehicles picking up 
and setting down passengers, for the use of vehicles 
for such purposes as building or demolition, road repairs 
and removal of furniture, and for the use of engines, 
ambulances, &c., in an ee. Vehicles are able 
to park on the permitted side of the street for amaximum 
of twenty minutes. It is intended to study the working 
of the regulations and review them after six months. 
Copies of the new regulations, entitled “The London 
Traffic (Unilateral Waiting) Regulations, 1953,” are on 
sale at H.M. Stationery Office, Kingsway, London, 
W.C.2, price 4d., or by post 54d. 


Air and Water 


U.S.A.F. CONTRACT FOR BRITISH AVIATION.—A con- 
tract worth more than 2,000,000 dollars has been awarded 
by the United States Air Force to a Hunting Group 
Company, Field Aircraft Services, Ltd., for the overhaul 
of a substantial number of C-47 “* Dakota” transport 
aircraft and Pratt and Whitney engines. 


Motor LIFEBOAT ENGINE.—Bolinders Company, Ltd., 
states that the company’s “* V.D.F.6,” six-cylinder, four- 
stroke marine diesel engine, which is rated at 132 b.h.p., 
and manufactured by an associated company, A/B Penta, 
has been approved by the Ministry of Transport for 
installation in Class “* A ” motor lifeboats. 


DieseL ENGINES OF SMALL PowerR.—Bolinders Com- 
pany, Ltd., London, announces the production of a new 
range of diesel engines. The engines are cold-starting, 
four-stroke units, having direct injection and overhead 
valves, and are available as three or four-cylinder 
models for industrial and marine purposes. The three- 
cylinder industrial engine, Mk. 10531, develops 30 b.h.p. 
at 1500 r.p.m. 


FINLAND’s First JeT AIRCRAFT.—Three de Havilland 
““ Vampire 52” fighters (“‘ export ” Mk. 5s), bearing the 
roundels of the Finnish Air Force recently flew to Pori, 
a fighter base 250km north of Helsinki. They are 
Finland’s first jet fighters. The present fighters are 
Messerschmitt ““ Me 109 Gs.” The Finns have thus, 
in their interesting geographical and political situation, 
decided to equip with the same type of fighter that is 
operated by Sweden and Norway. 


ANNUAL AERONAUTICAL LECTURES.—The Ninth 
British Commonwealth and Empire Lecture will be given 
by Sir Hubert Walker, C.B.E., chairman of the West 
African Airways Corporation, on “Some Problems 
in the Development of Air Transport in West Africa.” 
The lecture will be given at 6 p.m., on Thursday, June 11, 
1953. The forty-first Wilbur Wright Memorial Lecture 
will be given by Professor N. J. Hoff, F.R.Ae.S., F.1.A.S., 
professor and head of the department of aeronautical 
engineering and applied mechanics of the Polytechnic 
Institute of Brooklyn, New York, on “ Structures ” on 
September 14, 1953, the eve of the Anglo-American 
Aeronautical Conference (September 15 to 17, 1953). 
Both lectures will be given at the Institution of Mechani- 
cal Engineers, Storey’s Gate, St. James’s Park, S.W.1. 


A Jet MILITARY TRANSPORT , AIRCRAFT.—Vickers- 
Armstrongs, Ltd., announces that it has been authorised 
to start work on a prototype military transport, the 
Vickers “‘ 1000.” This aircraft will be powered by 
four Rolls-Royce “‘ Conway” by-pass jet engines. The 
Vickers “‘ 1000” is a low wing monoplane with a swept 
configuration somewhat similar to that of the “ Valiant ” 


bomber. It will have a span of 140ft, a length of 146ft 
and will be 38ft 6in high. No figures for performance 
or capacity of the aircraft may be rel at present. 


The transport will be capable of operating over very long 
distances at high sub-sonic speeds. Vickers-Armstrongs, 
Ltd., is also engaged on a civil project—the “ V.C.7,” 
an airliner capable of operating over both trans-con- 
tinental and trans-atlantic routes. The exterior appear- 
ance of the “ V.C.7” will be similar to that of the 
Vickers “* 1000,” and its seating capacity will vary 
between 100 and 150 passengers, according to the 
interior layout. 
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Notes and Memoranda 


Miscellanea 


BORON IN SteEL.—The Iron and Steel Institute has 
informed us that the special meeting, arranged to take 
place in London, on February 18th, to discuss develop- 
ments in the manufacture and use of boron-bearing 
steels, has had to be postponed. 

CoryYTON REFINERY.—The Coryton refinery of the 
Vacuum Oil Company, Ltd., began to turn out finished 
products on January 3lst, but had to shut down imme- 
diately due to flood water. It is expected that this ai 
of the plant will be back in action within about a week. 


FLOODING OF Works.—British Insulated Callender’s . 


Cables, Ltd., states that the Erith works of the company 
are temporarily out of action due to flooding caused 
by breaches of the river bank. Orders are being diverted 
to other factories and help has been offered by associated 
companies but original delivery dates cannot be main- 
tained. 

THE BREADALBANE Hypro-ELectric SCHEME.—The 
North of Scotland Hydro-Electric Board has announced 
that the Breadalbane hydro-electric scheme in Perth- 
shire has been confirmed by the Secretary of State for 
Scotland. The scheme is one of the Board’s major 
projects ; it will produce about 304 million kWh of 
power annually from an installed capacity of about 
88-5MW, and involves six dams and seven power stations 
It was described in our issue of April 6, 1951. 

EQUIPMENT FOR Everest ExpeDITION.—A formidable 
obstacle in the final stages of the Everest climb is a 
crevasse about 30ft wide. It was reported by members 
of last year’s expedition, and, last autumn, Major 
C. G. Wylie, the organising secretary, made inquiries 
about the possibility of securing a small portable foot- 
bridge for the 1953 expedition. The crevasse is some 
22,000ft up and the requirement was a light-weight 
structure which could take the party and equipment 
over. Lyte Ladders, Ltd., of Rogerstone, after dis- 
cussing the matter with Major Wylie, designed and 
produced a portable bridge in five pieces, braced with 
sections and weighing about 80 Ib. After further 
discussion, however, it was decided that an ordinary 
aluminium ladder, suitably modified, would be satis- 
factory. The firm has therefore made five sections, 
each 6ft long, with sleeves to allow each piece to fit 
into the next, all the sections being interchangeable. 

h section is 14in wide and weighs 11} Ib, making a 
total weight of 57} Ib against the maximum of 200 Ib 
originally specified. This ladder bridge is claimed to 
have a breaking load of 1200 Ib. The firm has also made 
a bipod of aluminium tubing 6ft 3in long, which, with 
base-plates, eye-bolts, &c., weighs 10 lb. This is to 
facilitate the carriage of the stores and equipment over 
crevasses. 

Heavy Or ENGineE WorkKING Costs.—At a meeting 
of the Diesel Engine Users Association, held on December 
18, 1952, the *“ Report on Heavy-Oil Engine Working 
Costs and Performance (1950-51) was presented by 
the Working Costs Committee of the Association. 
Attention is drawn to the change in the title of the 
Report, and it is regretted that the number of returns 
received is less than last year. In the report, tables set 
out detailed information relating to the engine costs 
per unit generated for twenty-four home and eighteen 
overseas stations, while separate sections deal with 
mechanical injection engines and with installations 
having air-blast and mechanical injection engines. 
Charts show diagrammatic comparisons of the consump- 
tions and costs for each station related to an average 
datum line. The average long-period costs per unit 
generated of thirty-six stations for the year 1939-40 
are recorded. Another table gives the costs per water- 
horsepower/hour for nineteen installations, divided 
into separate sections for mechanical injection, air blast 
and gas engines and accompanied by charts showing 
visually the comparison of consumptions and costs for 
individual stations. The technical details of engine 
performance for mechanical injection and air injection 
stationary engines are tabulated and there is a table 

iving the technical details of the marine engine per- 
sn Sew of various designs of engines. 

Free RESEARCH VEHICLE.—The Fire Research Section 
of the National Research Council in Canada has acquired 
a fire research vehicle, with which it intends to conduct 
investigations at fires whilst in progress. It is to serve 
in the first case as a service vehicle carrying equipment 
for on-the-spot studies and tools for facilitating the 
procurement of samples, rather than a mobile laboratory, 
such laboratory tests as are necessary being carried out 
at the Montreal Road Laboratories. The vehicle is 
fitted with cabinets containing such items as fire coats, 
boots and helmets, and for winter use parkas and fleece- 
lined boots, together with tools, portable generator, 
flood light, hand lamps and sample containers. Other 
equipment includes a camera and instruments for 
measuring radiation from fires, surface temperature of 
materials, moisture content of materials, CO content in 
an atmosphere, air temperature and wind velocity. As 
the work of the Division of Building Research progresses, 
the importance of studies of fires in buildings becomes 
increasingly apparent. Many problems have arisen in 
the revision of the National Building Code which show 
the vast amount of work to be done in connection with 
fire safety in buildings. The Division is chiefly con- 
cerned in attempting to make some contribution to 
reducing the fire losses of life and money in this country. 
Fire losses reported for Canada during 1951 were 
82,515,485 dollars, resulting from 66,289 fires. In.1950, 
the fire losses were 89,514,869 dollars, resulting from 
66,159 fires. The fatalities in 1951 were 494, compared 
with 441 in 1950. These figures, it is stated, show how 
much still remains to be done in the field of fire 
prevention. 
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GRANTHAM Firm’s History.—We have received from 
Aveling-Barford, Ltd., Grantham, a copy of a book 


recording its origin and development. The firm was 
constituted under its present name in 1934 by the amal. 
gamation of Aveling and Porter, Ltd., of Rochester 
and Barford and Perkins, Ltd., of Peterborough, both 
of which were established over a hundred years ago 
Thomas Aveling, the founder of Aveling and Porter. 
Ltd., was a farmer at Ruckinge, near Canterbury, who 
devoted much of his time and energy to the application 
of mechanical power to agriculture. These activities 
led to him setting up in business in Rochester in 1850, as 
an iron founder and agricultural engineer. The ensuing 
development of this business, which included the building 
of steam traction engines, threshing and ploughin 
engines, portable and stationary steam engines, an 
steam road rollers, is set out in the book. William Bar. 
ford, who was the founder of Barford and Perkins, Ltd, 
was also a pioneer in the Ee of steam power to 
cultivation. In addition, during its early years, his 
firm produced a variety of agricultural implements and 
barn machinery as well as cooking equipment and road 
rollers. In connection with the latter, the book states 
that, in 1904, Barford and Perkins produced the world’s 
first motor-driven road roller, which was powered by a 
Simms single-cylinder 8 h.p. engine. The final chapters 
of the book are devoted to an account of the wartime 
activities of Aveling-Barford, Ltd., and to descrip. 
tions of its present products, the organisation of its 
works at Grantham and Newcastle upon Tyne, and of its 
apprenticeship scheme. 


Personal and Business 


THe NortTH WESTERN ELECTRICITY BOARD announces 
the appointment of Mr. F. Garside as Fonsumers’ 
engineer, No. 6 sub-area. 

ENFIELD Cases, Ltd., announces the appointment 
of Mr. R. Boole, A.M.I.Mech.E., as technical manager 
of Brynmawr Rubber, Ltd. 

Moore’s PLANT, Ltd., has moved to new premises 
at 101-129, Markfield Road, Tottenham, London, N.15 
(telephone : Stamford Hill 9411). 

Mr. R. F. Witson, M.I.C.E., has retired from his 

sition as district engineer, Wolverhampton, in the 

estern Region of British Railways. 

VacuuM O1t Company, Ltd., announces the appoint- 
ment of Mr. L. Soulal as manager of the Birkenhead 
works in succession to the late Mr. E. R. Slater. 

IMPERIAL CHEMICAL INDusTRIES, Ltd., has announced 
the retirement of Mr. J. T. Smith, director in charge 
of engineering on the board of the metals division. 

W. T. HeN.ey’s TELEGRAPH Works ComPaANny, Ltd., 
states that Mr. C. G. E. Joslin, A.M.I.E.E., has been 
appointed assistant manager at its office in Melbourne, 
Australia. 

SmiTHs INDUSTRIAL INSTRUMENTS, Ltd., announces 
the opening of a Northern sales office at York House, 
12, York Street, Manchester, 2 (telephone : Manchester 
Central 0858). 

Mr. M. W. Turinc, M.A., has been appointed an 
assistant director of research of the British Iron and 
Steel Research Association. He continues as head of the 
Association’s physics department. 

THe HARLAND ENGINEERING COMPANY, Ltd., announces 
the opening of a Midlands area office at Worcester 
Chambers, 81, Worcester Street, Wolverhampton 
(telephone : Wolverhampton 25482). 

THe Vacuum O1 Company, Ltd., announces that the 
Bristol branch has been absorbed into the Southern 
division, and that Mr. K. Atkinson and Mr. J. H. Berry 
have been appointed district manager (industrial) and 
district manager (automotive), respectively, in Bristol. 

Tue British THERMOSTAT ComPANY, Ltd., Sunbury- 
on-Thames, announces the formation of a new sub- 
sidiary to be known as ha pon ag Industrial Equipment, 
Ltd. It will be concerned with instruments designed for 
use in heating, ventilating, air conditioning, and process 
control applications. Mr. J. E. Sherlock is the managing 
director. 

Mr. H. H. MArpon, M.I.C.E., M.I.Mech.E., is 
relinquishing his position as head of the plant engineering 
division of the British Iron and Steel Research Associa- 
tion to become chief project engineer of Ashmore, 
Benson, Pease and Co., Ltd. Dr. H Mills, 
M.J.Mech.E., has been appointed acting head of the 
B.I.S.R.A. plant engineering division. 

Sm W. G. ARMSTRONG-WHITWORTH AND Co. (IRON- 
FOUNDERS), Ltd., announces that it will manufacture at 
Close Works, Gateshead upon Tyne, machinery of the 
oil well supply division of the United States Steel Cor- 
poration, under licence from the Oil Well Supply Com- 
pany, Ltd., 5, Queen Street, London, E.C.4. The latter 
company acts as the sole selling organisation for “* Oil- 
well” products. 

VicKERS-ARMSTRONGS, Ltd., states that during Sir 
Hew Kilner’s absence owing to ill-health, Major-General 
C. A. L. Dumphie will act as managing director of the 
aircraft division in addition to his present duties as 
managing director of the engineering and shipbuilding 
division. The company has recently made the following 
appointments: Mr. R. P. H. Yapp, assistant to the 
managing directors; Mr. G. R. Edwards, F.R.Ae.S., 
director and general manager and chief engineer, air- 
craft division ; Mr. B. Stephenson, A.F.R.Ae.S., chief 
designer aircraft, Weybridge works ; Mr. H. H. Gardner, 
F.R.Ae.S., chief designer guided weapons, Weybridge 
works ; Mr. T. Gammon, M1. Mech. ., deputy general 
pew of aircraft division, and Mr. R. Edmonds, super- 
intendent, Weybridge works. 
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British Patent Specifications 


nyention is communicated from abroad the name and 





an 
pa of ie communicator are printed in italics, When an 
abridgment is not illustrated the specification is without drawings. 
The date firs‘ given is the date of application ; the second date, 
at the end o/ the abridgment, is the date of publication of the 
complete 5! ification. 

Copies v/ specifications may be obtained at the Patent Office 
Sales Bracl, 15, Southamy Buildings, Chancery Lane, W.C.2, 
2s, 8d. each. 

GAS TURBINES 
686,335. June 28, 1950.—IMPROVING THE PARTIAL- 


LoAD EFFICIENCY OF GAS TURBINES, Maschinen- 
fabrik Augsburg-Nurnberg A.G., Stadtbachstr. 7 
(13>), Augsburg 2, Germany. 

The invention relates to a method of and apparatus 
for improving the partial-load efficiency of gas turbine 
installations, in a predetermined partial-load zone, 
by varying the throughput or the throughflow 
resistance. Referring to the drawing, the auxiliary 
compressor A is connected to the low-pressure main 
compressor B by a coupling C, the auxiliary com- 
pressor being actuated when the valves D and E are 
open and the valve F is closed. It does not operate 
when the valve D is 
almost closed, the valve 
E is completely closed 
and the valve F is open. 
Furthermore, the aux- 
iliary compressor can 
be completely separat- 
ed from the main com- 
pressor shaft by dis- 
engaging the coupling 
c. All the precom- 
pressed air passes to 
the high-pressure com- 
pressor G and from 
there to the combustion No. 686,335 
chamber H. Fuel is here 
burnt in the highly compressed air and the driving 
gases enter the high-pressure turbine J. Connected 
in parallel with the main turbine is the auxiliary 
turbine K, which can be connected and disconnected 
by valves L and M. The driving gases coming from 
the high-pressure turbine J are subjected in the com- 
bustion chamber N to an intermediate heating and 
then enter the low-pressure turbine O, which in the 
present case acts as a turbine performing useful work 
and drives the low-pressure compressors B and A 
and the generator P. Curves showing the perform- 
ance of the turbine are given in the specification.— 
January 21, 1953 





HEAT EXCHANGERS 


685,777. March 17, 1950.—HeatT EXCHANGERS, 
James Howden and Co., Ltd., and Per Helge 
Natanael Ulander, both of the company’s 
address at 195, Scotland Street, Glasgow, C.5. 

In this heat exchanger a cooling liquid and a gas 
to be cooled flow vertically downwards. The heat 
transferring body A is carried in a rotor B. The rotor 
is enclosed in a closely fitting cylindrical casing and 
is rotated by a motor through worm gear C. The 
cooling liquid is fed to the inlets D of a liquid dis- 
tributing header and is supplied through apertures 
to the heat transferring 
body. The header is in the 
form of a spider ring, at 
the rim of which are the 
inlets, the spider arms ex- 

tending from the rim to a 

boss which provides a stub 

shaft bearing, quadrantal 
gas spaces being left be- 
tween the hollow spider 
arms, the underside of 
each of which is formed 
with apertures. The liquid 
in its passage downwards 
through the body is cooled 
and drains into radial 
troughs E which are so 
shaped and located as to 
collect most of the liquid 
when it drains from the 
body. A drain pipe car- 
ries off the liquid collected 
in each trough to an 
annular space, whence it 
continues downwards and 
through holes into a sump 
F, The liquid which is 
collected in the sump 
is discharged through an 
automatically operated valve. The gas to be cooled 
enters through a connection at the top of the appa- 
ratus and passes down through a conical annular 
duct and then through gas spaces in the header to 
the heat transferring body A. Owing to the rotation 

a section of the body, which has just been cooled by 

the cooling liquid, is presented to the hot gas stream. 

In its passage through the body the gas gives up heat 

and emerges from the lower end at a reduced tempera- 

ture. This temperature depends on the thermal 
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properties, length and rotational speed of the body 
and on the temperature to which the body has been 
cooled by the liquid. On leaving the body the cooled 
gas enters the chamber G and, with some of the 
cooling liquid, passes downwards through swirl vanes 
into the cylindrical chamber H. The gas then passes 
upwards through a discharge duct J to a delivery 
connection.—January 14, 1953. 


MINING ENGINEERING 


686,226. August 23, 1951.—THE DressiNG oF HARD 
COAL OR OTHER MINERALS, Klockner-Humboldt- 
Deutz Aktiengesellshcaft, Werk Humboldt, 
Koln-Deutz, Germany (Inventor: Ernst Otto 
Griinwald). 

In the drawing, at the upper end of a rectangular 
separating tank A, is a pipe B for the supply of the 
raw material. The pipe opens beneath the surface 
of a water suspension in the tank. Opposite the 
supply pipe is an outlet C for the light material. 
At the lower end of the supply pipe is a sloping wall 
D, which inclines upwards in the direction of the 
light material outlet. The suspension is introduced 
laterally at the lower end of the tank at the point E 
and flows completely through the tank from bottom 
to top, to the outlet for the light material. The heavy 
material slides down an inclined perforated wall F, 
which extends from the side wall, beneath the supply 
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pipe, to the lower opposite end of the tank, where the 
heavy material is drawn off through the outlet pipe 
G. In order to avoid accumulation of raw material 
beneath the supply pipe, a slot H is provided in the 
wall, to which is connected a channel J, inclined 
upwards towards the light material outlet. In front 
of the channel is a chamber K which extends across 
the whole width of the tank. This chamber is pro- 
vided with two connectors L for the conveyance of 
the water suspension. Suspension liquid is extracted 
at any desired point in the circuit, and is introduced 
into the tank through the chamber K, channel J and 
slot H. There is formed in the tank a cross current 
which is directed slightly upwards towards the light 
material outlet. The water suspension is thus main- 
tained constantly in motion at the inlet point, so that 
the accumulation of coal or other raw material below 
the inlet point is eliminated.—January 21, 1953. 


TOOLS AND WORKSHOP APPLIANCES 


686,260. May 17, 1950.—GriINDING WHEELS, William 
Ewart Davies, 177, Kimberley Road, Leicester ; 
Ernest Eric Hopwell, 109, Cropston Road, 
Anstey, Leicester, and Hénry Derek Robinson, 
5, Kilby Avenue, Birstall, Leicester. 

The object of this design of wheel is to avoid 
excessive heating and permit heavier cuts, higher 
feed speeds, and more economical production, with 
a simple form of cutting tool. The grinding wheel 





illustrated in the drawing comprises a frusto-conical 
cutter body A having a central sleeve or hub B, with 
a liner, for attachment to the spindle. The end D 
of the body and also the lower end E of the wheel are 
open. The body is connected to the hub by six 
spokes F, each spoke being tapered towards its inner 
end. At its outer end, each spoke has a portion G 
projecting below the lower end of the wheel body and 
forming a draught-inducing means. The body is 
provided on its outer face with a series of recesses 
each for receiving a grinding stone H and a securing 
block. The sides of each recess are chamfered and 
the blocks are fastened by screws. When the grinding 
wheel is rotated the blades F induce a flow of air 
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through the openings D and E against the work to 
cool it. Modified constructions are also shown in the 
specification.—January 21, 1953. 


ELECTRICAL ENGINEERING 


684,516. July 25, 1950.—SLIDABLE ARMATURE 
ELEcTRIC Motor, Hermann Donandt, Karlsruhe, 
Baden, Germany. 

The axial tractive force of a conically constructed 
rotor of an electric motor may be used for releasing 
a brake, for example, a disc brake. According to the 
invention, the shaft is axially static, and the rotor 
is so connected to the shaft that it transfers its torque 
to the shaft, while being axially displaceable even 
when loaded. This movement is attained by mounting 
three balls, displaced by 120 deg., at two positions 
between the rotor and shaft. The torque is thus 


transmitted from the rotor to the shaft by the 
balls alone without the necessity for lubrication. 
in the drawing, 


As indicated the motor shaft 
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is provided with two sleeves A and B, one of 
which must be rigidly secured on the shaft, whilst 
the other, to facilitate manufacture, may be mounted 
so as to be freely rotatable on the shaft. Two rings 
C and D are secured in the displaceable armature E. 
Balls F, which serve to transmit torque between the 
displaceable armature and the shaft, and which 
facilitate the axial displacement of the armature on 
the shaft from the static position, are disposed in 
axially parallel cylindrical channels G and H approxi- 
mately half of the channels being disposed in the 
sleeves A and B respectively, and the other half in the 
rings C and D respectively. The number of channels 
may, if necessary, be varied.— December 17, 1952. 


684,281. September 29, 1950.—Systems For Con- 
VERTING ALTERNATING CURRENT TO DIRECT 
CURRENT OR VICE VERSA, The General Electric 
Company, Ltd., Magnet House, Kingsway, 
London, W.C.2, and Erich Siegfried Friedlander, 
The General Electric Company, Ltd., Engineering 
Works, Witton, Birmingham. 

The specification describes a polyphase converting 
system for converting alternating current to direct 
current or vice versa and including a static converter. 
A filter arrangement is provided at the direct current 
side of the converter to suppress harmonic disturb- 
ances of an order which is an integral multiple of the 
number of phases of the converter. A filter arrange- 
ment is also provided at the alternating current side 
of the converter to suppress one, but not both, of the 
harmonics of an order one greater or one less than 
the order of the harmonic suppressed by the filter 
arrangement at the direct current side of the converter. 
The invention can be applied to converters whether 
or not they include groups of phases which are 
connected by inter-phase transformers. For instance, 
either a six-phase converter or a double three-phase 
converter with inter-phase transformer may be used.— 
December 17, 1952. 


685,503. March 19, 1951.—ViBRATION DAMPER, 
Carl Gustav Neck, Nossebro, Sweden, and 
Svante Clemens Granborg, Sjévagen 12, Solsidan, 
Saltsj6baden, Sweden. 

The invention relates to means for damping vibra- 
tions set up in outdoor cables by the action of wind, 
&c. The damper comprises ring weights A preferably 
made of cast iron and arranged one above the other. 
They are spaced by means of cushioning bodies B, 
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made of rubber or other suitable elastic material, show- 
ing high internal friction. Thus assembled the ring 
weights and the rubber cushions are supported by 
a member C secured to the lower end of a vertical 
bolt D, which extends centrally through the damper 
assembly and is secured at its upper end to a clamp 
E attached to the cable F. The ring weights are 
preferably conical, thus sheltering the cushions 
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from rain. When assembled and secured to the 
cable, the damper works as follows. Vibrations 
in the cable set up by the action of wind and other 
disturbances are immediately transmitted through the 
supporting bolt D to the disc C, secured to the lower 
end of the bolt. Owing to the considerable inertia 
of the ring weights and to the elasticity and high 
inner friction of the elastic cushions, the vibrations 
are effectively damped: and the vibration energy is 
—* into heat in the elastic cushions.~-January 





Launches and Trial Trips 


® Cormoor, self-trimming collier; built by Hall 
Russell and Co., Ltd., for William Cory and Son, Ltd.; 
length between perpendiculars 320ft, breadth moulded 
46ft, depth moulded 22ft 4in, five holds; ‘* North 
Eastern Reheat” triple expansion direct acting steam 
engine, 1100 i.h.p., taking superheated steam at 220 Ib 
pet square inch from two cylindrical boilers. Launch 
january 20th. 

CLYDEFIELD, oil tanker ; built by Harland and Wolff, 
Ltd., Govan, for Hunting and Son, Ltd.; length between 
perpendiculars 515ft, breadth moulded 7O0ft, depth 
moulded 37ft, 9in, deadweight 16,500 tons; twenty- 
seven cargo oil tanks, one pump room; Harland- 
B. and W. two-cycle, opposed-piston oil engine, six 
cylinders, 750mm diameter by 2000mm combined stroke, 
120 r.p.m., two single-ended multitubular boilers. 
Trial January 21st. 

Ben Lut, trawler; built by John on and Sons, 
Ltd., for Richard Irvin and Sons, Ltd.; length between 
perpendiculars 147ft 6in, breadth 28ft, “on 15ft 3in ; 
Clarke Chapman electric trawl winch, Lewis-Doxford 
oil engine, three cylinders, 750 b.h.p. at 145 r.p.m., 
two 50kW and one 20kW diesel-driven generators. 
Launch January 29th. 





Contracts 


Tue ENGLISH ELeEcTRIC COMPANY has received an order 
for three 950kW diesel engine-driven generating sets, 
two for the Southend power station and one for the 
Clacton power station of British Electricity Authority, 
Eastern Division. The prime movers will be English 
Electric 12-cylinder ““ SV °’ diesel engines, each having 
a normal B.S.S. rating of 1350 b.h.p. The engines will 
be direct coupled to salient pole, rotating field, 950kW 
alternators operating at 750 r.p.m., with their exciter 
armatures mounted on an extension of the main alter- 
nator shaft. The characteristics of all three sets will 
be similar, except that the units at Clacton will generate 
at 6-6kV, and the Southend sets at 11kV. 


Contracts have been placed by the British Electricity 
Authority during the past month for equipment for 
power stations, transforming stations, and transmission 
lines, amounting in the aggregate to £7,418,676. The 
principal contracts include : Marchwood power station, 
near Southampton, four 550,000 Ib per hour boilers 
(ohn Thompson Water Tube Boilers, Ltd.), and 3-3kV 
switchgear and accessories (English Electric Company, 
Ltd.) ; Goldington power station, Bedford, coal handling 
plant (International Combustion, Ltd.) ; ; . Tilbury 
power station, high-pressure piping equipment (John 
Thompson Water Tube Boilers, Ltd.) ; Meaford power 
station, Stone, Staffs, one MW _turbo-generator 
(British Thomson-Houston Company, Ltd.), Te 
and feed heating plant (Hick Hargreaves and Co., Ltd. 
3-3kV and 415V switchgear and accessories (A. Reyrolle 
and Co., Ltd.), and 2500MVA, 132kV_ switchgear 
(General "Electric Company, Ltd.) ; Uskmouth power 
station, Newport, main and auxiliary cables and connec- 
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tions (Pirelli-General Cable Works, Ltd.) ; Bold power 
Station, St. Helens, two 30MW turbo-generator sets 
(Metropolitan-Vickers Electrical Company, Ltd.) ; Ince 
power station, near Ellesmere Port, high pressure p 
work and valves (Babcock and Wilcox, Ltd.) ; Keeley by 
wer station, Scunthorpe, 3-3kV switchgear (English 
lectric Company, Ltd.) ; Stella North power station, 
near Newcastle upon Tyne, ash handling transporter 
(Strachan and Henshaw, Ltd.) ; Stella South power 
Station, 3-3kV and 415V switchgear and accessories 
(A. Reyrolle and Co., Ltd.), and ash handling trans- 
porter (Strachan and Henshaw, Ltd.) ; Clyde’s Mill 
power station, Glasgow, condensing and feed heating 
nee plant (Mirrlees Watson Company, 
td.). 


THE NATIONAL CoAL BoarpD has placed an order 
with the English Electric Company for five 700kW 
dual-fuel engined alternator sets, station equipment and 
engine accessories for the Point of Ayr Colliery. The 
engines will operate on methane gas supplied from bore- 
holes on site. They are naturally aspirated, 8-cylinder 
“RLD” dual-fuel engines, each rated at 1100 b.h.p. 
at 428 r.p.m. The 700kW alternators will be direct 
coupled to the engines and are salient-pole, rotating 
field machines generating at 3-3kV. Part of the power 
is to be used for a.c. winders, compressor motors and 
washing and screening plant. Waste heat from the 
engine jacket water and exhaust gases will be used for 
space heating and pithead baths. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office on, or before. the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 


ENGINEERS 
To-day, Feb 13th —CREWE BraNcH : Copeland Arms Hotel, 
Glebe Street, Stoke, ““ A.c_ Motors and Control Gear,”’ T. C. 
Riches, 7. 30 p.m. LIVERPOOL BRANCH: Lecture Theatre, 


ntre, 9, bem 5 pe ve * Electronics in 


Industry,” Mr. Hickman, 7.30 p 
BRITISH poorer OF CHEMISTS 

Wed., Feb. 18th—The Wellcome Research Institution, 183, 
Euston Road, London, N.W.1, Speaker: Harold Burton, 
6.30 p.m. 

CLEVELAND INSTITUTION OF ENGINEERS 
Mon., Feb. 16th.—Cleveland Scientific and Technical Institution, 
a Road, Middlesbrough, “‘ Some Factors Affecting 
ormance of an Open Hearth Steelplant, with particular 
aaa to Redcar Practice,” J. S. Curphey, 6.30 p.m. 
ENGINEERS’ GUILD 

To-day, Feb. 13th.—METROPOLITAN BRANCH: Caxton Hall, 
Caxton Street, London, S.W.1, - sree preg on “ The Engineer 
and International Trade,” introduced by W. Robson Brown, 
6 p.m, 

HULL CHEMICAL AND ENGINEERING SOCIETY 

Tues., Feb. 24th.—Church Institute, Albion Street, Hull, ‘‘ Some 
Chemical Aspects of Motor Car Manufacture,” H. J. Mason, 
7.30 p.m. 

ILLUMINATING ENGINEERING SOCIETY 

Wed., Feb. \8th.—N. LANCASHIRE GrouP : Preston and District 
Chamber of Commerce, 49a, a. Preston, “‘ Science 
in Electric Lamp Manufacture,” A. J. Meadowcroft, 7. 1S p.m. 
——tTees-Sipe Group: Clevel 
Institution, Corporation Road, Middlesbrough, 
Lighting,” R. J. Fothergill, 6.30 p.m. 

Thurs., Feb. 19th——GLOUCESTER AND CHELTENHAM CENTRE : 
Cadena Cafe, High Street, Cheltenham, “ The Lighting of 
Architecture,” G. Grenfell Baines, 6.15 p.m. 

Mon., Feb. 23rd.—Lreps CENTRE : Lighting Service Bureau, 24, 
Aire Street, Leeds, 1, “ Lighting in Mines,’”’ W. L. J. Potts, 
6.15 D.m.———LEICESTER =. Midlands Electricity 
Board, — Street, “ Lighting for Display,” 
T. S. Jones, 6 

Tues., Feb. 2Ath. i Centre: S. Wales Electricity Board, 
Cardiff, “ Modern Airport Lighting,” J. W. Morse, 5.45 p.m. 

Merseyside and N. Wales Electricity 

Board’s Service Centre, bry Liverpool, “‘ The De- 

velopment of the Tungsten Lamp,’ P. Dudding, 6p.m. 


INCORPORATED PLANT ENGINEERS 

Mon., Feb. 16th.—LIvERPOOL AND N. WALES BRANCH : Radiant 
House, Bold Street, oad “ The Conditioning of Slack,” 
A. C. Dunningham, 7.15 p. 

Tues., Feb. 17th.—HERTS Discussion Grovr : — Hotel, 
St. Albans, ““ Modern Buildi 7.30 p.m.—— 
GLasGow BRANCH : Engineering Centre, Ast. Sauchiehall 
Street, Glasgow, “ Heat Transfer,” R. A. Brecknell, 7 p.m. 

Wed., Feb. 18th.—WESTERN BRANCH: Grand Hotel, Bristol, 
“Steam Flow Measurement and Its Relation to Thermai 
Efficiency,” W. M. Barber, 7.15 p.m.——KENT BRANCH : 
Bull Hotel, Rochester, * * Safety and the Factory Acts—Aspects 
Affecting the Plant Engineer,”’ 7 p.m 

Thurs., Feb. 19th.— BLACKBURN BRANCH : Chamber of Commerce, 
Richmond Terrace, Blackburn, “ Steam Trapping,”’ N. P. G. 
Hoole, 7.30 p.m. 

INSTITUTE OF ECONOMIC ENGINEERING 

To-day, Feb. 13th.—George Hotel, Church Lane, London, 
N.W.9, “ Trades Unions and Productivity, E. Fletcher, 7 p.m. 

Sun., Feb. 22nd.—Midland Hotel, Manchester, * ‘ The Psychology 
of Incentives,” A. J. Speakman, 2.30 p.m. 

INSTITUTE OF INDUSTRIAL SUPERVISORS 

Thurs., Feb. 19th.—Lonpon, S.E. Section: The Polytechnic, 
Woolwich, “Communications and English Expression,” 
J.. Whybrow, 7.30 p.m. 

INSTITUTE OF NAVIGATION 

Fri., Feb. 20th—Royal Geographical Society, 1, Kensington 
Gore, London, S.W.7, “ Navigation and the Operation of 
Jet Aircraft, wo Alabaster, 5 p.m. 


INSTITUTE OF REFRIGERATION 
Tues., Feb. 17th.—Institution of Mechanical Engineers, Storey’s 
Gate, St. James’s Park, London, S.W.1, Discussion on “ Novel 
Refrigeration Cycles,” 5.30 p.m. 
INSTITUTE OF ROAD TRANSPORT ENGINEERS 
Wed., Feb. 18th—N.W. CENTRE: Victoria Hotel, Wigan, 
“ Training for the Road Transport Engineer,’ A. Whitfield, 


Hotel Metropole, 





“ Stage 


CENTRE : 
Leicester, 


——LIVERPOOL CENTRE : 





7. p. 
Thurs., Feb, 19th.—YORKSHIRE CENTRE : 
Leeds. 


“The Reconstruction of Road Transport Vehicles,” 
oO. Chadwick, 7.30 p.m.——LONDON CENTRE : 


Royal Society 
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of Arts, tobe Adam Street, London, W.C.2, “ vehicle Dey 
ment in t Decade,” W. C. Wilson, 6.30 p lop. 

Tues., Feb. Oath. Ny. E. OF ENGLAND GROUP : Vane. A rms Hotel, 
Stockton on Tees, “ Tyre Construction and Steering Geo’ 
metry,” J. A. Stanley, 7 p.m. 


INSTITUTION OF BRITISH AGRICULTURAL EN; GINEERS 


Tues., Feb, 24th. —Institution of Electrical Engine: , Sav 
Place, ve W.C.2, “Recent and Present Work at th 
N.LA.E. W. H. Cashmore, 2.15 p.m. 


‘INSTITUTION OF CIVIL ENGINEERS 


To-day, Feb. 13th.— YORKSHIRE ASSOCIATION : Hull, “ Practical 
Methods of Flood Protection,’ W. E. Doran, Postpx »ned, 


Tues., Feb. 17th.—ORDINARY MEETING : Great Geo-ze Stree 
Westminster, London, S.W.1, “ Modern Devel sments ih 
x oll Methods and Instruments,” Alfred § -phensog, 

Wed., Feb. eax. W. ASSOCIATION : 9, The Templ:, 24, Dale 
Street, Live: *: a Developments in Corcrete and 
Soil Cement poe W. P. Andrews, 6 p.m. 


Thurs., Feb. 19th.—N.W. ASsociaTION : En ineers Club, 
Square, Manchester, Student’s , Mesting, iscussion on “ The 
fe 30 p.m 


First Years of Pr 2,” 
INSTITUTION OF ELECTRICAL ENGINEF RS 

, Feb. 17th.— MEASUREMENT SECTION : Savoy Place » London, 
C.2, “The Measurement of Blade-Tip rarenc: $8 in Air. 
craft Turbines by a Capacitance Meth A. Mossop and 
F. D. Gill, “ Photographic Exposure Times Providing Com. 
panes oe Sup Shp Voltage Variations,” R. J. Hercock and 





Tues. 
Ww. 


.m.——N. MIDLAND CENTRE : British 
Electricity pow ly 1, Whitehall Road, Leeds, | “ Mild 
Steel Container Resistance Heating by Commerci:! Supply 


Conductive Heating of Pipes and Inductiy 
eS of Vessels,” od hornton, 6.30 p.m 

Wed., Feb. 18th.—FAaRADAY Lecture: ‘Central Ha’), West. 
minster, London, S.W.1, * Light from the Dark Ages, or the 
Evolution of Electricity Supply,” A. R. Cooper, 6.30 p.m. 
S.E. ScorLaNp Sus-CEentreE: Heriot-Watt Colleg: 

—, “ 275kV Developments on the British Grid System." 
D. P. Sayers, J. S. Forrest and F. J. Lane, 7 p.m. 
ey Feb. 19th, —UTILISATION SECTION : Savoy Place. London, 
W.c. S * Fluorescent Discharge-Tube ‘Circuits and Operating 
Problems,” J. Gates, 5.30 p.m. 

Fr ., Feb. 20th. “EDUCATION DiscussiON CIRCLE : Savoy Place, 
London, W.C.2, Discussion on “ Circuit Conventions, with 
Particular Ref to Alter g-Current Circuit Vector 
Diagrams,” opened by J. G. Fleming, | 6 p.m. 

INSTITUTION OF ENGINEERING INSPECTION 


Wed., Feb. 18th.—DUNDEE BRANCH : School of Economics, 
Bell Street, Dundee, Films, ** Ford Marches On ” and “ Mea- 
sure for Measure,” 7.15 p.m. 

INSTITUTION OF LOCOMOTIVE ENGINEERS 

Wed., Feb. 18th.—Institution of —. Engineers, Storey’s 
Gate, St. James’s Park, London, S.W «carne Experi- 
ences with Two Gas Turbine oanane,. . W. J. Dymond, 

p.m. 
INSTITUTION OF MECHANICAL ENGINEERS 

To-day, Feb. 13th.—Storey’s Gate, St. James’s Park, London, 
S.W.1, Conference on ee Servo-Mechanisms, 10.30 a.m, 
2.30 p.m. and 5.30 p 

Wed. cot eat on “lllen, Bedford, ‘* Locomotive Develop- 

x, 7. 

Fri., i Feb. 20th. sat (head yg MEETING : Storey’s Gate, St. James's 
Park, London, S.W.1, “* An Investigation of Fretting Corro- 
sion” K. H.R. Wright, 5.30 p.m. 

INSTITUTION OF POST OFFICE ELECTRICAL 
ENGINEERS 

Mon., Feb. 16th.—Institution of Electrical Engineers, Savoy 
Place, London, W.C.2, “‘ An Approach to the Economics of 
P.O. Engineering Training,” F. C. Meade, 5 p.m. 

INSTITUTION OF SANITARY ENGINEERS 

Thurs. Feb. 18th.—Caxton Hall, Westminster, London, S.W.1, 
“The Law Relating to River Pollution Prevention,” G. E. 
Walker, 6 p.m. 

INSTITUTION OF STRUCTURAL ENGINEERS 

Tues., Feb. 17th—MtpDLAND Counties BRANCH: King’s Hall, 
Queen Street, Derby, ‘* Reinforced Concrete Foundations and 
Structures for Blast Furnaces and Materials and Handling 
Plant at Shotton, near Chester,’’ O. W. Jones, 7 p.m. 

JUNIOR INSTITUTION OF ENGINEERS 

Mon., Feb. 16th.—N.W. SECTION : Geographical ogo 16, 
St. Mary’s Parsonage, M , Di “* Impres- 
sions of America,” F. Bu: 

Fri., Feb. 20th.—INFORMAL 
coat Place, London, S.W.1, 
Walter, 7 p.m. 

NORTH-EAST COAST INSTITUTION 

AND SHIPBUILDERS 

To-day, Feb. 13th.—Mining Institute, Newcastle upon Tyne, “ The 
Role of Non-Destructive Testing in Industry,” J. D. Hislop, 
6.15 p.m. 


Frequency A.c.: 








te p.m. 
EETING : Townsend House, Gi 
“Whole House Heating,” H. S. 


OF ENGINEERS 


OLD CENTRALIANS 
To-day, Feb. 13th.—Chez Auguste Restaurant, 47, Frith Street, 
London, W.1, ‘‘ Concrete Technology,” A. L. L. Baker, 
12.55 p.m. 
PURCHASING OFFICERS ASSOCIATION 
Tues., Feb. 17th—GLasGow BRANCH : Institution of Engineers 
and Shipbuilders, 39, Elmbank Crescent Glasgow, C.2, 
“* Uses of Timber,” * W. T. Hall, 7.30 p.m. 
ROYAL AERONAUTICAL SOCIETY 
Tues., Feb. 17th—4, Hamilton Place, London, W.1 “ Recent 
Developments in Gliding,” A. H. Yates, 7 p.m. 
ROYAL SOCIETY OF ARTS 
Wed. Feb. 18th.—John Adam Street, Adelphi, London, W.C.2, 
“ British Inland Waterways To-day and Tomorrow,” Robert 
Aickman, 2.30 p.m. 
SHEFFIELD SOCIETY OF ENGINEERS AND 
METALLURGISTS 
Mon., Feb. 16th.—The University, St. wet Square, Sheffield, 
“The Constitution and Properties of Some Titanium-Base 
Alloys,” W. A. Baker, 7 p.m. 
SOCIETY OF CHEMICAL INDUSTRY 
Wed., Feb. 18th.—CHEMICAL ENGINEERING iy AND CoRRO- 


SION GROUP : Stephenson a, New- 
castle upon Tyne, ‘ * Some. Recent Progress rrosion 
Ri J. Vernon, “ Protective y on for Buried 


esearc 
Pipe! lines,” K. “A. Spencer and H. B. Footner, 2.30 p.m. 

Thurs. a Feb. 19th.—ROAD AND BUILDING MATERIALS GROUP : 
Building Centre, Stone Street, Tottenham Court Road, re 
W.C.1, e. The Stability of Asphalt Mixtures as Affected b: 
Aggregate Type,”’ B. H. Knight, 6 p.m. 

WOMEN’S ENGINEERING SOCIETY 

Tues., Feb. 17th.—35, Grosvenor Place, London, S.W.1, “‘ Heavy 
Water in Nuclear Physics,” 7 p.m. 4 

Wed., Feb. 18th—MANCHESTER BRANCH: Engineers Club, 
Albert Square, Manchester, 2, Visit to Manchester Fire Station, 

30 p.m, 






















